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METHODS AND COMPOSITIONS FOR TREATING OCULAR DISORDERS 
FUNDING 

This invention was made with United States government support under grants NIH- 
K25HG000060 and NIH-RO 1 EYO 1 5771 } awarded by the National Institutes of Health. 
5 The United States government has certain rights in the invention. 

CROSS-REFERENCE TO RELATED APPLICATIONS 

This application claims the benefit of U.S. Provisional Application No. 60/629,363, 
filed November 18, 2004; U.S. Provisional Application No. 60/649,479, filed February % 
2005- and U.S. Provisional Application No. 60/672,346, filed April 18, 2005. The 
1 0 teachings of each of these referenced provisional applications are incorporated by reference 
herein in their entirety. 

BACKGROUND OF THE INVENTION 

Age-related macular degeneration (AMD) is the leading cause of age-related 
blindness in the developed world. Its incidence is increasing as lifespan lengthens and the 

1 5 elderly population expands (D.S. Friedman et al, Arch Ophthalmol 122, 564 (2004)), It is 
a chronic disease characterized by progressive destruction of the retina's central region 
(macula), causing central field visual loss (J, Tuo, C. M- Bojanowsld, C. C. Chan, Prog 
Retin Eye Res 23, 229 (2004)), One key characteristic of AMD is the formation of 
extracellular deposits called drasen that are concentrated in and around the macula behind 

20 the re tina between the retina pigment epithelium (RPE) and choroid. To date, no therapy 
for this disease has proven to be broadly effective, especially in more advanced forms. 
Several risk factors have been linked to AMD, including age, smoking, and family history 
(AREDS Research Group, Ophthaniology 107, 2224 (2000)). Candidate gene association 
studies and genome-wide linkage scans have been performed to identify genetic risk 

25 factors for AMD. A variety of candidate genes have been proposed based on their 

association with other retinal diseases or their known function. While some rare variants 
of some of these gem . . t iss > ial th th di < jse 11 no /pe no net Jmaences have 
been observed that can account for a large proportion of the overall prevalence (J. Tuo, C. 
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M, Boganowski, C. C, Chan, Prog Retin Bye Res 23, 229 (2004)). Additional mfoeraatkm 
about genetic determinants of AMD is badly needed. 

SUMMARY OF THE INVENTION 

The present invention relates to identification of variations in a human gene 
5 correlated with a predisposition to AMD, which is useful in identifying or aiding in 

identifying individuals at risk for developing AMD, as well as for diagnosing or aiding in 
the diagnosis of AMD, It also relates to methods for identifying or aiding in identifying 
individuals at risk for developing AMD, methods for diagnosing or aiding in the diagnosis 
of AMD, polynucleotides (e.g., probes, primers) useful in the methods, diagnostic kits 
1 0 containing probes or primers, methods of treating an individual at risk for or suffering from 
AMD and compositions useful for treating an individual at risk for or suffering from AMD, 

In one embodiment, the present invention provides polynucleotides useful for the 
detection or aiding in the detection of a CFH gene that is correlated with the occurrence of 
AMD in humans and, in specific embodiments, variations in the CFH gene that are 

1 5 correlated with AMD in humans. In another embodiment, the present invention provides 
methods and compositions useful for identifying or aiding in identifying individuals at risk 
for developing AMD. In a further embodiment, the methods and compositions of the 
invention may he used for the treatment of an individual suffering from AMD or at risk for 
developing AMD. The disclosure also provides diagnostic kits for detecting a variant CFH 

20 gene in a sample from an individual. Such kits are useful in identifying or aiding in 

identifying individuals at risk for developing AMD, as well as for diagnosing or aiding in 
the diagnosis of AMD in an individual. 

In one embodiment, the invention provides an isolated polynucleotide for the 
detection of a variant CFH gene; the isolated polynucleotide comprises a nucleic acid 

25 molecule that specifically detects a variation in the CFH gene that is correlated with the 
occurrence of AMD in humans. Isolated polynucleotides are useful for detecting, in a 
sample from an individual, a variant CFH gene that is correlated with AMD in humans. 
The polynucleotides of the invention may further be used in allele-specifle assays (e.g., 
allele-specifk - « a in the art) to detect 

30 a variation in the CFH gene that is correlated with the occurrence of AMD, Ailele-speciftc 
probes and primers are able to specifically hybridize to one or more alleles of a gene and 
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will not hybridize to other alleles of the same gene. For example, an allele-speeific 
polynucleotide probe of the invention may hybridize to a variant CFH gene but will not 
hybridize to a wildtype CFH gene. In certain embodiments, the isolated polynucleotide is a 
probe thai hybridizes, under \t in gei > ditions, to a variation in the CFH gene that is 
5 correlated with the occurrence of AMD in humans. In particular embodiments, an isolated 
polynucleotide probe of the invention hybridizes, under stringent conditions, to a nucleic 
acid molecule comprising all or a portion of a CFH gene, or allelic variants thereof, 
wherein die nucleic acid molecule comprises a variation that is correlated with the 
occurrence of AMD in humans. In other exnfaodimt nts n is ilafc J n>f n eleot de probe of 

10 the invention hybi t d :i stringent conditions, to a nucleic acid molecule comprising 

at least 10 contiguous nucleotides of a CFH gene, or allelic variants thereof, wherein the 
nucleic acid molecule comprises a variation that is correlated with the occurrence of AMD 
in humans, in further embodiments, the isolated polynucleotide is a primer dial hybridises, 
under stringent conditions, adjacent, upstream, or downstream to a variation in the CFFI 

15 gene that is correlated with the occurrence of AMD in humans. In certain embodiments, an 
isolated poljmucleottde primer of the invention is at least 10 nucleotides long and 
hybridizes to one side or another of a variation in the CFH gene that is correlated with the 
occurrence of AMD in humans. The subject polynucleotides may contain alterations, such 
as one or more nucleotide substitutions, additions or deletions, provided they hybridize to 

20 their target variant CFH gene with the same degree of specificity. As used herein, the term 
"isolated' when used in relation to a nucleic acid, refers to a nucleic acid sequence that is 
identified and separated from at least one contaminant nucleic acid with which it is 
ordinarily associated in its natural source. By contrast, non-isolated nucleic acids are 
nucleic acids such as DNA and RNA found in the state they exist in nature. 

25 The polynucleotides described herein (e.g., a polynucleotide probe or a 

polynucleotide primer) may be DNA or RNA. The subject polynucleotide may be single- 
stranded or double-stranded. Polynucleotide probes and primers of the invention may be 
from about 5 nucleotides to about 3000 nucleotides. In some embodiments, the 
polynucleotide probes and primers of the invention are from about 8 nucleotides to about 

30 500 nucleotides. In other embodiments, fee polynucleotide probes and primers of the 

invention are from about 10 nucleotides to about 250 nucleotides. In certain embodiments, 
fee subject polynucleotide probes and primers are about 20 nucleotides (e.g., 15, 16, 17, 
1 8, 1 9, 20, 21 , 22, 23, 24, 25, 26, 27, 28, 29, or 30 nucleotides). In other embodiments, the 
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subject polynucleotide probes and primers are from about 50 to about 100 nucleotides (e.g., 
45, 50, 55, 60, 65, 75, 85, or 100 nucleotides). The subject polynucleotides may comprise 
one or more non-natural or modified nucleotides. Non-natural or modified nucleotides 
include, without limitation, radioaetively, fiuoresceiitly, or chemically labeled nucleotides. 
5 In certain embodiments, ihe polynucleotide primer of the invention hybridises 

upstream or downstream from a variation in the CFH gene that is correlated with the 
occurrence of AMD in humans. In one embodiment, the polynucleotide hybridizes vicinal 
to a variation in the CFH gene that is correlated with the occurrence of AMD in humans. 
For example, hybridisation may occur in such a maimer that fewer than 10 nucleotides 

10 separate the variation and the end of the hybridized primer proximal to the variation. In 
another embodiment, hybridization occurs in such a manner that 1-3 nucleotides separate 
the variation and the end of the hybridized primer proximal to the variation. In certain 
other embodiments, the polynucleotide primer hybridizes immediately adjacent to the 
v ariation, In another embodiment, the polynucleotide primer of the invention hybridizes a 

15 distance (e.g., at least 1 0 nucleotides) from a variation in the CFH gene that is correlated 
with the occurrence of AMD in humans. For example, hybridization may occur in such a 
maimer that the end of the hybridized primer proximal to die variation is 10, 25, 50, 100, 
250, 1000, 5000, or up to 10,000 nucleotides from the variation in the CFH gene. The 
invention described herein also relates to a pair of polynucleotide primers that specifically 

20 detec t a variation in the CFH gene that is correlated with the occurrence of AMD in 

humans, wherein the first polynucleotide primer hybridizes to one side of the variation and 
the second polynucleotide primer hybridizes to the other side of the variation. A pair of 
polynucleotide primers that hybridize to a region of DNA that comprises a variation in the 
CFH gene that is correlated with the occurrence of AMD in humans may hybridize to the 

25 region in such a manner that the ends of the hybridized primers proximal to the variation 
are from about 20 to about 10,000 nucleotides apart. Alternatively, the pair of 
polynucleotide primers that hybridize to a region of DNA that comprises a variation in the 
CFH gene that is correlated with the occurrence of AMD in humans may hybridize to the 
region in such a manner that the ends of the hybridized primers proximal to the variation 

30 are from about 1 00 to about 7,500 nucleotides apart, or from about 200 to about 5,000 
nucleotides apart. 
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In another erabodinien! i< x> m scril I herein pro ides three or more 
polynucleotide primers useful for dtstmguishmg between two alleles of the CFH gene (for 
example, a wildtype allele and an allele that is correlated with the occurrence of AMD in 
tomans). The first primer hybridizes to a nucleotide sequence that is common to both 
5 alleles, such as a non-allelic nucleotide sequence that is upstream or downstream of the 
variation in the CFH gene that is correlated with the occurrence of AMD. A second primer 
specifically hybridizes to a sequence that is unique to a first allele (e.g., a variation in the 
CFH gene that is correlated with die occurrence of AMD in humans). A third primer 
specifically hybridizes to a nucleotide sequence that is unique to the second allele (eg., a 

1 0 wildtype CFH gene). The set of three primers result in the amplification of a region of 
DNA that is dependent on which CFH allele is present in the sample. For instance, one 
region of DNA is amplified if the CFH gene has a variation in the CFH gene that is 
correlated wi th the occurrence of AMD, and another region is amplified if a wildtype CFH 
gene is present in the sample. Alternatively, two primers out of the set may hybridize to a 

15 nucleotide sequence that is common to two alleles of fee CFH gene, such as non-allelic 

nucleotide sequences that are upstream and downstream of a variation in the CFH gene that 
i s correlated with the occurrence of AMD in humans, and a third primer specifically 
hybridizes to one of the two alleles of the CFH gene (such as a wildtype allele or an allele 
that is correlated with die occurrence of AMD in humans. 

20 A variety of variations in the CFFI gene that predispose an individual to AMD may 

be detected by the methods and compositions described herein. In a particular 
embodiment, the variation encodes an amino acid other than histidine at position 402 of the 
CFH protein. In a specific embodiment, the variation encodes tyrosine at position 402 of 
the CFH protein. In another embodiment, the variation encodes an amino acid other than 

25 valine at position 62 of the CFH protein. In a specific embodiment, the variation encodes 
isoleucme at position 62 of the CFH protein. In other embodiments, the methods and 
compositions described herein may be used to detect variations in the CFH gene that 
predispose an individual to AMD, such as those listed in Tables 4, 5 and 7. For example, 
other variant genes, such as those in which the variation is in a coding region (e.g., 

30 variations that encode: an amino acid other than serine, such as alanine, at position 58 of 
the CFH protein: an amino acid other than argmine, such as histidine, at position 127 of the 
CFH protein; an amino ac id other than glutamine, such as lysine, at position 400 of the 
CFH prote in; an amino acid other than valine, such as isoleucine, at position 609 of the 
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CFH protein; an amino acid other than serine, such as is ucin at ositi o 890 of the 
CFH protein; an amino acid other than glutamic acid, such as aspartic acid, at position 936 
of the CFH protein; an amino acid other than valine, such as leucine, at position 1007 of 
the CFH protein; an amino acid other than asparagine, such as tyrosine, at position 1050 of 
5 the CFH protein; an amino acid other than proline, such as glutamiue, at position 1 166 of 
the CFH protein; or an amino acid other than arginine, such as cysteine, at position 1.210 of 
the CFH protein. See Tables 4, 5 and 7) can he detected using the methods and 
compositions described herein. Alternatively, variant genes in which the variation is in a 
noncoding region, such as those listed in Tables 4, 5 and 7, may detected using the 
10 methods and compositions described herein. As used herein, the term "variant CFH gene" 
refers to DNA thai includes a variation in the CFH gene that is correlated with the 
occurrence of AMD. As used herein, the terms "wildtype CFH DNA" and "wfldtype CFH 
gene" refer to DNA that does not include a variation in the CFH gene that is correlated 
with AMD, 

1 5 The present invention also relates to a method of detecting, in a sample obtained 

from an individual, a variant CFH gene that is correlated with the occurrence of AMD in 
humans. Such a method may comprise: (a) combining the sample with a polynucleotide 
probe that hybridizes, under stringent conditions, to a variation in the CFH gene that is 
correlated with AMD in humans, but not to a wildtype CFH gene (wildtype CFH DNA is 

20 the term used above); and (b) determining whether hybridization occurs. The occurrence 
of hybridization indicates that a variant CFH gene that is correlated with age related 
macular degeneration is present in the sample. Samples used in the methods described 
herein may comprise cells from the eye, ear, nose, teeth, tongue, epidermis, epithelium, 
blood, tears, saliva, mucus, urinary tract, urine, muscle, cartilage, skin, or any other tissue 

25 or bodily fluid from which sufficient DNA or RNA can be obtained. Samples may he 
collected by a variety of means for collecting cells, such as for example, a buccal swab. 
The sample is processed, if necessary, to render the DNA or RNA feat is present available 
for assaying in the methods described herein. For example, samples may be processed 
such that DN A from the sample is available for amplification or for hybridization to 

30 another polynucleotide. The processed samples may be etude iysates where available 
DNA or RNA is not purified from other cellular material, or may be purified to isolate 
available DNA or RNA. Samples may be processed by any means known in the art: that 
renders DNA or RNA available for assaying in the methods described herein. Methods for 
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processing samples include, but are not limited to, mechanical, chemical, or molecular 
means of lysing and/or purifying cells and cell lysates. Processing methods may include, 
for example, chromatographic methods such as ion exchange (e.g., cation and anion), size 
exclusion, gel filtration, affinity, and hydrophobic interaction chromatography, or 
5 ultrafiltration, electrophoresis, and inmiunoaffmity purification with antibodies specific for 
particular epitopes of the polypeptide. 

In other embodiments, the invention provides a method of detecting, in a sample 
obtained from an individual, a variant CPH gene that is correlated with the occurrence of 
age related macular degeneration in humans, comprising: (a) combining the sample 

1 0 (referred to as a test sample) with a polynucleotide probe that hybridizes, under stringent 
conditions, to a variation in the CFH gene that is correlated with the occurrence of AMD in 
humans, thereby producing a combination; (b) maintaining the combination produced in 
step (a) under stringent hybridization conditions; and (c) comparing hybridization that 
occurs in the combination with hybridization in a control. The occurrence of hybridization 

1 5 in the combination but not in the control indicates that a variant CFH gene that correlates 
with AMD is present in the sample. In a farther embodiment, the extent of hybridization is 
determined when comparing hybridization that occurs in the combination with 
hybridization in a control. The control is the same as the test sample and is treated the 
same as die test sample except that the polynucleotide probe is one that does not bind to a 

20 variation in the CFH gene that is correlated with the occurrence of AMD in humans. 

Alternatively, the polynucleotide probe is one that binds only to a wildtype CFH gene. The 
control can be assayed serially or simultaneously with the combination described above. 
Alternatively, results &om a control may be established in a reference assay previously or 
subsequent to the combination described above. Hie sample used in the control is typically 

25 the same type of sample as the test sample and is treated Hie same as the test sample except 
that it is combined with a polynucleotide that does not hybridize to a variant CFH gene that 
is correlated with the occurrence of AMD in humans. 

In another embodiment, the invention provides a method of defecting, in a sample 
obtained from an individual, a variant CFH gene that is correlated with the occurrence of 

30 AMD in humans, comprising: (a) combining a first portion of the sample with a 

polynucleotide probe that hybridises, under stringent conditions, to a variation in the CFH 
gene that is correlated with the occurrence of AMD in humans; (b) combining a second 
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portion of the sample with a polynucleotide probe that hybridizes, under stringent 
conditions, to a wildtype CFH gene; and (c) determining whether hybridization occurs. 
The occurrence of hybridization in the first portion, but not in the second portion, indicates 
that a variant CFH gene feat is correlated wife AMD is present in the sample. 
5 In another embodiment, fee invention provides a method of detecting, in a sample 

obtained from an individual, a variant CFH gene that is correlated with the occurrence of 
AMD in humans, comprising: (a) combining the sample with a pair of polynucleotide 
primers, wherein the first polynucleotide primer hybridizes to one side of DNA encoding 
amino acid 402 of the CFH protein and the second polynucleotide primer hybridizes to the 

10 other side of DNA encoding amino acid 402 of the CFH protein; (b) amplifying DNA in 
the sample, thereby producing amplified DNA; (c) sequencing amplified DNA; and (d) 
detecting in the DN A the presence of a variation feat encodes an amino acid other than 
histidine at position 402 of the CFH protein. The presence of the variation indicates that a 
variant CFH gene that is correlated with the occurrence of AMD in humans is detected in 

15 fee sample. 

in another embodiment, the invention provides a method of detecting, in a sample 
obtained from an individual, a variant CFH gene that is correlated wife fee occurrence of 
AMD in humans, comprising: (a) combining the sample wife a pair of polynucleotide 
primers, wherein the first polynucleotide primer hybridizes to one side of DNA encoding 

20 amino acid 62 of the CFH protein and fee second polynucleotide primer hybridizes to the 
other side of DNA encoding amino acid 62 of the CFH protein; (b) amplifying DNA in fee 
sample, thereby producing amplified DNA; (c) sequencing amplified DNA; and (d) 
detecting in the DNA fee presence of a variation feat encodes an amino acid other than 
histidine at position 62 of the CFH protein. The presence of the variation indicates feat a 

25 variant CFH gene that is correlated wife the occurrence of AMD in humans is detected in 
fee sample. 

Any method known in fee art for amplifying nucleic acids may be used for the 
methods described herein. For example, DNA in a sample may be amplified using 
polymerase chain reaction (PGR), RT-PCR, quantitative PGR, real time PGR, Rapid 
30 Amplified Polymorphic DNA Analysis, Rapid Amplification of cDNA Ends (RACE), or 
rolling circle amplification. 
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• Iii other embodiments, the invention provides methods of identifying or aiding in 
identifying an individual at risk for developing AMD. In one specific embodiment, such a 
method comprises assaying a sample obtained from the individual for the presence of a 
variant CFH gene that is correlated with the occurrence of AMD in humans. The presence 
5 of a variant CFH gene indicates that the individual is at risk for developing AMD. 

In another embodiment,, a method of identifying or aiding in identifying an 
individual at risk for developing AMD comprises: (a) combining a sample obtained from 
the individual with a polynucleotide probe that hybridizes, under stringent conditions, to a 
variation in the CFH gene that is correlated with AMD in humans, but does not hybridize 

10 to a wildtype CFH gene; and (b) determining whether hybridization occurs. Hie 

occurrence of hybridization indicates that the individual is at risk for developing AMD. 

in another embodiment, a method of identifying or aiding in identifying an 
individual at risk for developing AMD, comprises: (a) obtaining DNA from an individual; 
(b) sequencing a region of the DNA that comprises the nucleotides that encode amino acid 

1 5 402 of the CFH protein; and (c) detennining whether a variation that encodes an amino 
acid other than histidine at position 402 of the CFH protein is present in the DNA. The 
presence of the variation indicates that the individual is at risk for developing AMD. 

In another embodiment, a method of identifying or aiding in identifying an 
individual at risk for developing AMD, comprises: (a) obtaining DNA fern an individual; 

20 (b) sequencing a region of the DNA that comprises the nucleotides that encode amino acid 
62 of the CFH protein; and (c) determining whether a variation that encodes an amino acid 
other than valine at position 62 of the CFH protein is present in (he DNA. The presence of 
the variation indicates that the individual is at risk for developing AMD. 

in another embodiment the invention provides a method of detecting, in a sample 

25 obtained from an individual, a variant CFH polypeptide that is correlated with the 

occurrence of age related macular degeneration in humans. Snob a method comprises: (a) 
combining the sample with an antibody that binds to a variant CFH polypeptide that is 
correlated wife the occurrence of age related macular degeneration in humans ; and (b) 
determining whether binding occurs. The occurrence of binding indicates that a variant 

30 CFH polypeptide that is correlated with the occurrence of age related macular degeneration 
is present in the sample. 
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a r en 1 n i i [10115 les diagnostic ki I for detecting a 

variant CFH gene in a sample from an mdividual A diagnostic kit may comprise, for 
example; (a) at least one container means having disposed therein a polynucleotide probe 
that hybridizes, under stringent conditions, to a variation in the CFH gene that is correlated 
5 with the occurrence of AMD in humans; and (b) a label and/or instructions for the use of 
the diagnostic kit in the detection of a variant CFH gene in a sample. 

In another embodiment, a diagnostic kit useful for detecting a variant CFH gene in 
a sample from an individual may comprise, for example: (a) at least one container means 
having disposed therein a polynucleotide primer that hybridizes, under stringent conditions, 

1 0 adjacent to one side of a variation in the CFH gene that is correlated with the occurrence of 
age related macular degeneration in humans; and (b) a label and/or instructions for tire use 
of the diagnostic kit in the detection of CFH in a sample. Optionally, the diagnostic kit 
additionally comprises a second polynucleotide primer that hybridizes, under stringent 
conditions, to the other side of the variation in the CFH gene that is correlated with the 

1 5 occurrence of age related macular degeneration in humans. 

The present invention also relates to compositions for treating a subject suffering 
from AMD. In a particular embodiment, a composition for treating a subject suffering 
from AMD comprises an effective amount of an isolated or recombinantly produced CFH 
polypeptide, or a fragment thereof and a pharmaceutically acceptable carrier. In a 

20 particular embodiment, fee CFH polypeptide, or the fragment thereof, inhibits the 

activation of C3. In another embodiment, the invention provides a method of treating a 
subject suffering from AMD, comprising administering to the subject an effective amount 
of an isolated or recomhinantly produced CFH polypeptide, or a fragment thereof, and a 
pharmaceutically acceptable carrier. 

25 In another embodiment, the invention j>rovides a composition for treating a subject 

suffering from AMD, comprising an effective amount of an isolated or recombinantiy 
produced nucleic acid molecule coding for a CFH polypeptide, or a fragment thereof, and a 
pharmaceutically acceptable carrier. As used herein, the term "effective amount" refers to 
the amount of an isolated or recomhinantly produced CFH nucleic acid or polypeptide, or a 

30 composition comprising a CFH nucleic acid or polypeptide, that is in sufficient quantities 
to heat a subject or to treat the disorder itself. For example, an effective amount is 
sufficient to delay, slow, or prevent the onset or progression of AMD or related symptoms. 
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In other embodiments, the invention provides a method of treating a subject suffering from 
AMD, comprising administering to the subject an effective amount of an isolated or 
recombinant!? produced nucleic acid molecule coding for a CFH polypeptide, or a 
fragment thereof, and a ptemaceutieally acceptable carrier. 
5 In another embodiment (be nweation proves a composition for treating a subject 

suffering from or at risk for age related macular degeneration, comprising: (a) a nucleic 
acid molecule comprising an antisense sequence (bat hybridizes to a variant CFH gene or 
mRNA that is correlated with the occurrence of age related macular degeneration in 
humans; and (b) a pharmaceuticaily acceptable earner. In certain embodiments, 
1 0 hybridization of the antisense sequence to the variant CFH gene reduces fee amount of 
RNA transcribed from the variant CFH gene. In certain other embodiments, hybridization 
of fee antisense sequence to the variant CFH mRNA reduces the amount of protein 
translated from the variant CFH mRNA, and/or alters the splicing of fee variant CFH 
mRNA, A nucleic acid molecule comprising an antisense sequence that hybridizes to a 
15 variant CFH gene or mRNA may comprise one or more modified nucleotides or 
nucleosides that enhance in vivo stability, transport across the cell membrane, or 
hybridization to a variant CFH gene or mRNA. Jr. other embodiments, the invention 
provides a method for treating a subject suffering ftom or at risk for age related macular 
degeneration, comprising administering to the subject an effective amount of a nucleic acid 
20 molecule comprising an antisense sequence that hybridizes to a variant CFH gene or 
mRNA that is correlated with the occurrence of age related macular degeneration in 
humans, and a phannaceuiically acceptable carrier. 

In another embodiment, the invetion provides a composition for treating a subject 
suffering from or at risk for age related macular degeneration, comprising: (a) a nucleic 
25 acid molecule comprising a siRNA or miRNA sequence, or a precursor thereof, that 

hybridizes to a vari ant CFH gene or mRNA that is correlated with the occurrence of age 
related macular degeneration in humans; and (b) a pharmaceutically acceptable carrier. In 
certain embodiments,, hybridization of a nucleic acid molecule comprising a siRNA or 
miRNA sequence, or a precursor thereof to the variant CFH gene reduces the amount of 
30 RNA transcribed from the variant CFH gene. In other embodiments, hybridization of a 
nucleic add molecule comprising a siRNA or miRNA sequence, or a precursor thereof to 
the variant CFH mRNA reduces the amount of protein translated from the variant CFH 
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mRNA, and/or altera the splicing of the variant CFH mRNA, A nucleic acid molecule 
comprising an aniisetise sequence that hybridizes to a variant CFH gene or mRNA may 
comprise one or more modified nucleotides or nucleosides that enhance in vivo stability, 
transport across the cell membrane, or hybridization to a variant CFH gene or mRNA. In 
5 other embodiments, the invention provides a method for treating a subject suffering from 
or ai risk for age related macular degeneration, comprising administering to the subject an 
effective amount of a nucleic acid molecule comprising a siRNA or miRNA sequence, or a 
precursor thereof, that hybridizes to a variant CFH gene or mRNA that is correlated with 
the occurrence of age related macular degeneration in humans and a pharmaceutical^/ 

10 acceptable carrier 

In another embodiment, the invention provides a composition for treating a subject 
suffering from or at risk for age related macular degeneration, comprising: (a) an aptamer 
that binds to a variant CFH polypeptide that is correlated with the occurrence of age related 
macular degeneration in humans; and (b) a pharmaceutical!)- acceptable carrier, wherein 

15 binding of the aptamer to the variant CFH polypeptide reduces the activity of the variant 
CFH polypeptide, m other embodiments, the invention provides a method for treating a 
subject suffering from or at risk for age related macular degeneration, comprising 
admimstermg to the subject: an effective amount of an aptamer that binds to a variant CFH 
polypeptide that is correlated with the occurrence of age related macular degeneration in 

20 humans and a pharmaceutical^' acceptable carrier. 

In another embodiment, the invention provides a composition for treating a subject 
suffering from or at risk for age related macular degeneration, comprising: (a) a small 
molecule that binds to a variant CFH polypeptide that is correlated with the occurrence of 
age related macular degeneration in humans; and (b) a pharmaceutical!}' acceptable earner. 

25 In certain embodiments, binding of the small molecule to the van ant CFH polypeptide 

reduces the activity of the variant CFH polypeptide. In another embodiment, the invention 
provides a method for treating a subject suffering ftom or at risk for age related macular 
degeneration, comprising administering to the subject an effective amount of a small 
molecule that binds to a variant CFH polypeptide that is correlated with the occurrence of 

30 age related macular degeneration in humans and a pharmaceutieally acceptable carrier. 

In another embodiment, the invention provides a composition for treating a subject 
suffering from or at risk for age related macular degeneration, comprising: (a) an antibody 
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tliat binds to a variant CFH polypeptide feat is correlated wife the occurrence ot age related 
macular degeneration in humans; and (b) a paarmaceuticaily acceptable carrier. In certain 
embodiments, binding of the antibody to the variant CFH polypeptide reduces the activity 
of the variant CFH polypeptide. In another embodiment, the invention also provides a 
5 method for treating a subject suffering from or at risk for age related macular degeneration, 
comprising administering to the subject an effective amount of an antibody that binds to a 
variant CFH polypeptide that is correlated with the occurrence of age related macular 
degeneration in humans and a pharmacetrticaliy acceptable carrier. 

The methods and compositions described herein for treating a subject suffering 

1 0 from AMD may be used for the prophylactic treatment of individuals who have been 

diagnosed or predicted to be at risk for developing AMD. For instance, the composition is 
administered in an amount and dose that is sufficient to delay, slow, or prevent the onset of 
AMD or related symptoms. Alternatively, the methods and compositions described herein 
may be used for the therapeutic treatment of individuals who suffer from AMD. For 

1 5 example, the composition is administered in an amount and dose that is sufficient to delay 
or stow the progression of the condition, totally or partially, or in an amount and dose that 
is sufficient to reverse the condition. 

As described herein for CFH, variations in CFH-lifce genes in humans (e.g., 
CJFHL1, GFHL3, and CFHL4) are also useful for identifying or aiding in identifying 

20 individuals at risk for developing AMD. Variations in CFHL1, CFHL3, and CFHL4 may 
also be useful for diagnosing or aiding in the diagnosis of AMD, identifying or aiding in 
identifying individuals at risk for developing AMD, methods for diagnosing or aiding in 
the diagnosis of AMD, polynucleotides (e.g., probes, primers) useful in fee methods, 
diagnostic kits containing probes or primers, methods of treating an individual at risk for or 

25 suffering from AMD and compositions useful for treating an individual at risk for or 

suffering from AMD. Examples of variations in CFHLl, CFHL3, and CFHL4 that may be 
correlated wife the occurrence of AMD are found in Tables 8-10. Such variations, which 
can be in a coding or noncoding region of a CFHL gene (e.g., CFHLl, CFHL3, and 
CFH 1,4) can be useful in the methods and compositions described herein. 

30 In one embodiment, the present invention provides polynucleotides useful for the 

detection or aiding in the detection of a CFHL gene (e.g., CFHL1, CFHL3, or CFHL4) that 
is correlated with the occurrence of AMD in humans and, in specific embodiments, 
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variations in a CFHL gene that are correlated with AMD in humans. The disclosure also 
provides diagnostic kits for detecting a variant CFHL gene in a sample from an individual. 
Such kits are useful in identifying or aiding in identifying individuals at risk for developing 
AMD, as well as for diagnosing or aiding in the diagnosis of AMD in an individual, 

5 In another embodiment the invention provides an isolated polynucleotide for the 

detection of a variant CFHL gene, such as CFHL1, CFHL3, or CFHL4, in a sample from 
an individual, comprising a nucleic acid molecule that specifically detects a variation in the 
CFHL gene that is correlated with the occurrence of age related macular degeneration in 
humans. 

10 In another embodiment, the invention provides a polynucleotide primer that 

hybridizes, under stringent conditions, adjacent to a variation in a CFHL gene that is 
correlated with the occurrence of age related mac ular degeneration in humans. In certain 
embodiments, the invention provides a pair of polynucleotide primers that specifically 
detect a variation in a CFHL gene that is correlated with the occurrence of age related 

1 5 macular degeneration in humans, wherein the first polynucleotide primer hybridizes to one 
side of the variation and the second polynucleotide primer hybridizes to the other side of 
the variation. The pair of polynucleotide primers may hybridize to a region of a CFHL 
gene in such a manner that the ends of the hybridized primers proximal to the variation are 
from about 100 to about 10,000 nucleotides apart. 

20 The present invention also relates to a method of detecting, in a sample obtained 

from an individual, a variant CFHL gene that is correlated with the occurrence of AMD in 
humans. Such a method may comprise: (a) combining the sample wife a polynucleotide 
probe that hybridizes, under stringent conditions, to a variation in the CFHL gene that is 
correlated with AMD in humans, bur not to a wildtype CFHL gene; and (b) determining 

25 whether hybridization occ urs. The occurrence of hybridization indicates feat a variant 
CFHL gene that is correlated with age related macular degeneration is present in fee 
sample. A used herein, the term "wildtype CFHL gene" refers to a CFHL gene, such as 
CFHLL CFHL3, or CFIIL4, that is not correlated with the occurrence of AMD. 

In other embodiments, the invention provides a method of detecting, in a sample 

30 obtained from an individual, a variant CFHL gene feat is correlated wife the occurrence of 
age related macular degeneration in humans, comprising: (a) combining the sample 
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(referred to as a test sample) with a polynucleotide probe that hybridizes, under stringent 
conditions, to a variation in the CFHL gene that is correlated with fee occurrence of AMD 
in humans, thereby producing a combination; (b) maintaining the combination produced in 
step (a) under stringent hybridization conditions; and (c) comparing hybridization tltat 

5 occurs in the combination with hybridization in a control The occurrence of hybridization 
in the combination but not in the control indicates that a variant CFHL, gene that correlates 
with AMD is present in the sample. La a further embodiment, the extent of hybridization is 
determined when comparing hybridization that occurs in the combination with 
hybridization in a control. The control is the same as the test sample and is treated the 

1 0 same as die test sample except that the polynucleotide probe is one that does not bind to a 
variation in the CFHL gene that is correlated with the occurrence of AMD in humans. 
Alternatively, the polynucleotide probe is one that binds only to a wildtype CFHL gene. 

In another embodiment, the invention provides a method of detecting, in a sample 
obtained ftom an individual, a variant CFHL gene that is correlated with the occurrence of 

1 5 AMD in humans, comprising: (a) combining a first portion of tire sample with a 

polynucleotide probe that hybridizes, under stringent conditions, to a variation in the CFHL 
gene that is correlated with die occurrence of AMD in humans,; (b) combining a second 
portion of the sample with a ^nucleotide probe that hybridizes, under stringent 
conditions, to a wildtype CFHL gene; and (c) determining whether hybridization occurs. 

20 The occurrence of hybridization in tire first portion, but not in the second portion, indicates 
that a variant CFHL gene that is correlated with AMD is present in the sample. 

in o ther embodiments, the invention pro vides methods of identifying or aiding in 
identifying an individual at risk for developing AMD. In one specific embodiment, such a 
method comprises assaying DNA obtained from the individual for the presence of a variant 

25 CFHL gene that is correlated with the occurrence of AMD hi humans. The presence of a 
variant CFHL gene indicates that the individual is at risk for developing AMD. 

In another embodiment, a method of identifying or aiding in identifying an 
individual at risk for developing AMD comprises: (a) combining a sample obtained from 
the individual with a polynucleotide probe that hybridizes, under stringent conditions, to a 

30 variation in the CFHL gene that is correlated with AMD in humans, but does not hybridize 
to a wildtype CFHL gene; and (b) detemrinmg whether hybridization occurs. The 
occurrence of hybridization indicates that the individual is at risk for developing AMD. 
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I:o another embodiment, the invention provides diagnostic kits useful for detecting a 
variant CFHL gene in a sample from an individital. A diagnostic kit may comprise, for 
example; (a) at. least one container means having disposed therein a polynucleotide probe 
that hybridizes, under stringent conditions, to a variation in the CFHL gene that is 

5 correlated with the occurrence of AMD in humans; and (b) a label and/or instructions for 
the use of the diagnostic kit in the detection of a variant CFHL gene in a sample. 

In another embodiment, a diagnostic kit useful for detecting a variant CFHL gene in 
a sample from an individual may comprise, ibr example: (a) at least one container means 
having disposed therein a polynucleotide primer that hybridizes, under stringent conditions, 

1 0 adjacent to one side of a variation in the CFHL gene that is correlated with the occurrence 
Of age related macular degeneration in humans; and (b) a label and/or instructions for the 
use of the diagnostic kit in the detection of CFHL in a sample. Optionally, the diagnostic 
kit additionally comprises a second polynucleotide primer that hybridizes, under stringent 
conditions, to the other side of the variation in the CFHL gene that is correlated wit!) the 

1 5 occurrence of age related macular degeneration in humans. 

The embodiments and practices of the present invention, other embodiments, and 
their features and characteristics, will be apparent from the description, figures and claims 
that follow, with all of the claims hereby being incorporated by this reference into this 
Summary. 

20 BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1A-1B are graphs showing statistical data of a genome-wide association 
study of genes associated with AMD. Figure 1A shows p-values of the genome-wide 
association scan. 

-log s<t (p) is plotted for each SNP in chromosomal order. The spacing between SNPs on the 
25 plot is uniform and does not reflect distances between SNPs on the chromosomes. The 

dotted horizontal line shows the cutoff fox p-0.05 after Bonferroni correction. The vertical 
lines show chromosomal boundaries. Figure IB shows variations in genotype frequencies 
between cases and controls. 

Figures 2A-2D show data on SNPs that are associated with AMD. Figure 2A 
30 shows linkage disequilibrium (LD) across the CFH region, plotted as pairwise D' values. 
Figure 2B shows a schematic of the region in strong LD with the two associated SNPs in 
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the data. The vertical bars represent fee approximate location erf the SNPs available in fee 
data set. The shaded region is the haplotype block found in the HapMap data. Figure 2C 
shows haplotype blocks in the HapMap CEU data cross the region. Darker shades indicate 
higher values ofD\ Lighter shades indicate high D' with a low LOD score. The dark 
5 lines show the boundaries of haplo type Hocks. Figure 2D shows a maximum parsimony 
eladogram derived from Iiaplotypes across the 6-SNP region. The number by each line 
indicates which of die six SNPs varies along the branch. SNP 4 is rs3S0390 and SNP 6 is 
rsl 329428, which are the two SNPs initially identified as associated wife AMD. 

Figures 3A-3C show immimofluorescent localization of CFH protein in human 

1 0 retina. Figure 3A shows human retina sections stained with anti-human CFH antibody. 
Figure 3B shows human retina sections stained with anti-human CFH antibody pre- 
incubated with CFH protein as negative control. The nuclei are identified by DAPI 
staining, lite magnified view of the boxed area in Figure 3A is shown in Figure 3C. The 
fluorescent and DIC channels are collected from each image and presented as the left and 

1 5 right pictures, respectively, in each panel. The fluorescent pictures in Figure 3 A and 
Figure 3B are merged images from CFH labeling and DAPI stained nuclei. The DIC 
picture in Figure 3C is a merged image of CFH labeling and the DIC channel. The black 
spots in DIC images correspond to melanin granules in RPE and choroids. The anti-CFH 
antibody primarily stains the choroids (Figure 3A), especially strong in the wall of vessels 

20 lumen and in area close to RPE (Figure 3C)> and the immunoreaetivity can be competed 
away with purified human CFH protein (Figure 3B). The fluorescent signal from RPE 
arises from the autofluoreseence of lipofusion which cannot be competed away by human 
factor H protein. GC: ganglion cells layer, INL: inner nuclear layer, ONL: outer nuclear 
layer, RPE: retinal pigment epifeelium. Scale bar: 40 urn in Figures 3 A and 3B, 20 /an in 

25 Figure 3C. 

Figure 4A-4E show hnmunohistoehemisUy for activated complement C5b-9, 
Tissues from three patients are illustrated. Figures 4A and 4B show post-mortem fundus 
images from patients 1 and 2, respectively. The site illustrated histologically is indicated 
with an asterisk. Figure 4C shows tissue from patient 1 who is immnnopositive for C5b-9 
30 throughout Bruch' s membrane and in interc&piuary pillars (thin black arrows). Overlying 
retinal pigmenl epithelium is hypertrophic, and associated retina demonstrated market 
photoreceptor loss. Complement deposition is also present wifein the elastica of a 
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choroidal artery (double headed black arrow), as well as within the walls of a choroidal 
vein (white arrow). Figure 4D shows C5b-9 deposition hi Brock's membrane, 
intercapiliary pillars (arrows) arid dnisen. (asterisk) in patient 2, The internal aspect of a 
choroidal vein is also inmiuaopositive (white arrow). Figure 4E shows tissue from patient 
5 3, an 86-year old with histologic evidence of early AMD. Activated complement 

deposition is noted throughout Bruch's membrane, in drusen (asterisks) and in the internal 
wail of a choroidal vein (white arrow). Scale bar: 20 jim in Figures 4C arid 4D), 15 jua in 
Figure 4E. 

Figure 5 shows the polypeptide sequence for human Complement Factor H 
1 0 (GenBank Accession C AA68704) . 

DETAILED DESCRIPTION OF THE INVENTION 

To provide an overall understanding of the invention, certain illustrative 
embodiments will now be described, including compositions and methods for identifying 
or aiding in identifying individuals at risk for developing AMD, as well as for diagnosing 
15 or aiding in the diagnosis of AMD. However, it will be understood by one of ordinary skill 
in the art that the compositions and methods described herein may be adapted and modified 
as is appropriate for the application being addressed and that the compositions and methods 
described herein may be employed in other suitable applications, and that such other 
additions and modifications will not depart from the scope hereof, 

20 1 , Overview 

The discovery thai variations in the CFH gene are associated with AMD is useful 
for the early diagnosis and treatment of individuals predisposed to AMD. The 
determination of the genetic constitution of the CFH gene in an individual is useful in 
treating AMD at earlier stages, or even before an individual displays any symptoms of 

25 AMD. Furthermore, diagnostic tests to genotype CFH may allow individuals to alter their 
behavior to minimize environmental risks to AMD (e.g., smoking). Accordingly, the 
present invention relates to the identification of a variant CFH gene correlated with a 
predisposition to AMD, which is useftil in identifying or aiding in identifying individuals at 
risk for developing AMD, as well as for diagnosing or aiding in the diagnosis of AMD. It 

30 also relates to methods for identifying or aiding in identifying individuals at risk foi- 
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developing AMD, methods for diagnosing or aiding ia the diagnosis of AMD, 
polynucleotides (e.g., probes, primers) useful in the methods, diagnostic kits containing 
probes or primers, methods of treating an individual at risk for or suffering from AMD and 
compositions useful for treating an individual at risk for or suffering from AMD. 

fet accordance with the present invention, & common variation in the CFH gene has 
been shown to be strongly associated with AMD. The present invention relates to methods 
and compositions for detecting such variations that predispose a human to AMD, A CFH 
gene can either he the cDNA or die genomic form of the gene, which may include 
upstream, and downstream regulatory sequences. The CFH polypeptide can be encoded by 
a full length coding sequence or by any portion of the coding sequence so long as the 
desired activity or functional properties (e.g., enzymatic activity, iigand binding, signal 
transduction, etc) of the full-length or fragment are retained. Examples of CFH nucleotide 
sequences include human nucleotide sequences (SEQ ID NOs: 1 or 2), a mouse nucleotide 
sequence (SEQ ID NO: 3), and a rat nucleotide sequence (SEQ ID NO: 4). Polynucleotide 
probes and primers of the invention may hybridize to any contiguous portion of a CFH 
gene, such as those shown in SEQ ID NOs 1-4. Examples of CFH polypeptide sequences 
include human polypeptide sequences (SEQ ID NOs: 5 or 6 and Figure 5), a mouse 
polypeptide sequence (SEQ ID NO: 7), and a rat polypeptide sequence (SEQ ID NO: 8). 
The CFH gene may further include sequences located adjacent to the coding region on both 
the 5' and 3' ends for a distance of about 1 -2 kb on either end such that the gene 
corresponds to the length of the full-length mRNA. The sequences which are located 5' of 
the coding region and which are present on the mRNA are referred to as 5' non-translated 
sequences. The sequences which are located 3* or downstream of the coding region and 
which are present on the mRNA are referred to as 3' non-translated sequences. 

The CFH gene is a member of the Regulator of Complement Activation (RCA) 
gene cluster and encodes a protein with twenty short consensus repeat (SCR) domains of 
60 amino acids each. This protein is secreted into the bloodstream and has an essential role 
in the regulation of complement activation (Rodriguez de Cordoba et at, Mai Immunol. 
41 :355-67 (2004)). The complement system protects against infection and attacks diseased 
and dysplastic cells and normally spares healthy cells. Cells involved in immune 
surveillance and response to disease are recruited to augment the lytic action of activated 
complement components. When C3 convertase is activated it leads to the production of 
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C3a and C3b and then to the terminal C5b~9 complex. CFH on cells arid in circulation 
regulates complement activity by inhibiting the activation of C3 to C3a and C3b, and by 
inactivating existing C3b. Variations in the CFH gene have previously been associated 
with hemolytic-uremic syndrome (BUS) and chronic hypocomplemcntemic nephropathy. 
Alternate transcriptional splice variants, encoding different isoforms, have been 
characterized. 

2. CFH polynucleotide probes and primers 

in certain embodiments, the invention provides isolated and/or recombinant 
polynucleotides thai specifically detect a variation in the CFH gene that is correlated with 
the occurence of AMD. Polynucleotide probes of the invention hybridize to a variation 
(referred to as a variation of interest) in such a CFH gene, and the flanking sequence, in a 
specific manner and thus typically have a sequence which is hilly or partially 
complementary to the sequence of the variation and the flanking region. Polynucleotide 
probes of the invention may hybridize to a segment of target DNA such that She variation 
aligns with a central position of the probe, or Hie variation may align with a terminal 
position of the probe. In one embodiment, an isolated polynucleotide probe of the 
invention hybridizes, under stringent conditions, to a nucleic acid molecule comprising a 
variant CFH gene, or a portion or allelic variant thereof that is correlated with the 
occurrence, of AMD in humans. In another embodiment, an isolated polynucleotide probe 
of the invention hybridizes, under stringent conditions, to a nucleic acid molecule 
comprising at least 10 contiguous nucleotides of a CFH gene, or an allelic variant thereof, 
wherein the nucleic acid molecule comprises a variation that is correlated with the 
occurrence of AMD in humans. 

hi certain embodiments, a polynucleotide probe of the invention is an allele-speeific 
probe. The design and use of allele-speeific probes for analyzing polymorphisms is 
described by e.g., Saiki et at, Nature 324:163-166 (1986); Dattagnpta, EP 235726; and 
Saiki WO 89/3 1 543. Aliele-specific probes can be designed to hybridize to a segment of a 
target DNA from one individual but do not hybridize to the corresponding segment from 
another individual due to the presence of different polymorphic forms or variations in the 
respective segments from the two individuals. Hybridization conditions should be 
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sufficiently stringent such that there is a sigm'fieant difference in "hybridization intensity 
between alleles. In some embodiments, a probe hybridizes to only one of the alleies. 

A variety of variations in the CFH gene that predispose an individual to AMD may 
be detected by the methods dpolymtd » desert! i. For example, ai 

5 nucleotide polymorphism of a coding region, exon, exon-intron boundary, signal peptide, 
S-prime untranslated region, promoter region, enhancer sequence, 3 -prime untranslated 
region or nitron that is associated with AMD can be detected. These polymorphisms 
include, but are not limited to, changes that: alter the amino acid sequence of the proteins 
encoded by the CFH gene, produce alternative splice products, create truncated products, 

10 introduce a premature stop codoo, introduce a cryptic exon, alter the degree or expression 
to a greater or lesser extent, alter tissue specificity of CFH expression, introduce changes in 
the tertiary structure of die proteins encoded by CFH, introduce changes in the binding 
affinity or specificity of the proteins expressed by CFH or alter the function of the proteins 
encoded by CFH. In a specific embodiment, the variation in the CFH gene encodes an 

1 5 amino acid other than hisfidine (e.g., tyrosine) at position 402 of the CFH protein. In 
another specific embodiment, the variation in the CFH gene encodes an amino acid other 
than valine (e.g., isoleucme) at position 62 of the CFH protein Other examples of 
variations in the CFH gene that may predispose an individual to AMD ait- found in Tables 
4 and 5. For example, other variant genes, such as those in which the variation is in a 

20 coding region (e.g., variations that encode: air amino acid other than serine, such as 
alanine, at position 58 of tire CFH protein; an amino acid other than arginine, such as 
histidine, at position 127 of the CFH protein; an amino acid other than giutaraine, such as 
lysine, at positio n 400 of the CFH protein; an amino acid other than valine, such as 
isoleucine, at position 609 of the CFH protein; an amino acid other than serine, such as 

25 tsoleueine, at position 890 of the CFH protein; an amino acid other than glutamic acid, 
such as aspartic acid, at position 936 of the CFH protein; an amino acid other than valine, 
such as leucine, at position 1007 of the CFH protein; an amino acid other than asparagine, 
such as tyrosine, at position 1050 of the CFH protein; an amino acid other than proline, 
such as glutamiae, at position 1 166 of the CFH protein; or an amino acid other than 

30 arginine. such as cysteine, at position 121Q of the CFH protein. See Tables 4 and 5} can be 
detected using the methods and compositions described hereinfor other variants. 
Alternatively, variant genes in which the variation is in a noncoding region, such as those 
listed in Tables 4 and 5, may detected using tire methods and compositions described 
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herein. The subject polynucleotides are forte understood to include polynucleotides thai 
are variants of the polynucleotides described herein, provided that the variant 
polynucleotides maintain their ability to specifically detect a variation in the CFH gene that 
is correlated with die occurteoce of AMD. Variant polynucleotides may include, for 
5 example, sequences that differ by one of more nucleotide substitutions, additions or 
deletions. 

In certain embodiments, the isolated polynucleotide is a probe that hybridizes, 
under stringent conditions, to a variation in the CFH gene that is correlated with the 
occurrence of AMD in humans. As used herein, the term "hybridization" is used in 
1 0 reference to the pairing of complementary nucleic acids. The term "probe" refers to a 
polynucleotide that is capable of hybridizing to another nucleic acid of interest. The 
polynucleotide may be naturally occurring, as in a purified restriction digest, or it may be 
produced synthetically, recombinantly or by nucleic acid amplification (e.g., PCR 
amplification}. 

15 It is well known in the ait how to perform hybridization experiments with nucleic 

acid molecules. The skilled artisan is familiar with the hybridisation conditions required i n 
the present invention and understands readily that appropriate stringency conditions which 
promote DNA hybridization can be varied. Such hybridization conditions are referred to in 
standard text books, such as Molecular Cloning: A laboratory Manual, Cold Spring 

20 Harbor Laboratory (2001); and Current Protocols in Molecular Biology, eds. Ausubel et 
at, Mm Wiley & Sons (1992). Particularly useful in methods of the present invention are 
polynucleotides which are capable of hybridizing to a variant CFH gene, or a region of a 
variant CFH gene, under stringent conditions. Under stringent conditions, a polynucleotide 
feat .hybridizes to a variant CFH gene does not hybridize to a wildtype CFH gene. 

25 Nucleic acid hybridization is affected by such conditions as salt concentration, 

temperature, organic solvents, base composition, length of the complementary strands, and 
the number of nucleotide base mismatches between the hybridizing nucleic acids, as will 
readily be appreciated by those skilled in the art. Stringent temperature conditions will 
generally include temperatures in excess of 30°C, or may be in excess of 37°C or 45 R C. 

30 Stringency increases with temperature. For example, temperatures greater than 45°C are 
highly stringent conditions. Stringent salt conditions will ordinarily be less than 1 000 
mM, or may be less than 500 mM or 200 mM. For example, one could perform the 
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hybridization at 6,0x sodium chloride/sodium citrate (SSC) at about 45 P C, followed by a 
wash of 2. Ox SSC at 50 °C. For example, the sail concentration in the wash step can be 
selected from a low stringency of about 2.0x SSC at 50 °C to a high stringency of about 
0.2x SSC at 50 °C. In addition, the temperature in the wash step ean be increased from low 

5 stringency conditions at room temperature, about 22 *C, to high stringency conditions at 
about 65 °C. Both temperature and salt may be varied, or temperature or salt concentration 
may be held constant while the other variable is changed. Particularly useful in methods of 
the present invention are polynucleotides which are capable of hybridizing to a variant 
CFH gene, or a region of a variant CFH gene, under stringent conditions. It is understood, 

10 however, that the appropriate stringency conditions may be varied in the present Invention 
to promote DNA hybridization, in certain embodiments, polynucleotides of the present 
invention hybridize to a variant CFH gene, or a region of a variant CFH gene, under highly 
stringent conditions. Under stringent conditions, a polynucleotide that hybridizes to a 
variation in the CFH gene does not hybridize to a wMtype CFH gene, fa one embodiment, 

1 5 the invention provides nucleic acids which hybridize under low stringency conditions of 
6.0k SSC at room temperature followed by a wash at 2.0x SSC at room temperature. The 
combination of parameters, however, is m uch more important than the measure of any 
single parameter. See, e.g., Wetmur and Davidson, 1968. Probe sequences may also 
hybridize specifically to duplex DMA under certain conditions to form triplex or higher 

20 order DNA complexes. The preparation of such probes and suitable hybridization 
conditions are well known in the art. One method for obtaining DNA encoding the 
biosynthetic constructs disclosed herein is by assembly of synthetic oligonucleotides 
produced in a conventional, automated, oligonucleotide synthesizer. 

A polynucleotide probe or prime r of the present invention m ay be labeled so that it 

25 is detectable in a variety of detection systems, including, but not limited, to enzyme (e.g., 
EIJSA, as well as enzyme-based histochemieai assays), fluorescent, radioactive, chemical, 
and luminescent, systems. A polynucleotide probe or primer of the present invention may 
further include a quencher- moiety that, when placed in proximity to a label (e.g., a 
fluorescent label), causes there to be little or no signal from me label. Detection of the 

30 label may be performed by direct or indirect means (e.g., vi a a biotin/avidin or a 

biottn/stTetpavidin linkage). K is not intended that the present invention be limited to any 
particular detection system or label. 
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In another embodiment, the isolated polynucleotide of the invention is a primer that 
hybridizes, under stringent conditions, adjacent, upstream, or downstream to a variation in 
the CFH gene tot is correlated with the occurrence of AMD in humans. The i solated 
polynucleotide may hybridize, under stiingent conditions, to a nucleic acid molecule 
comprising all or a portion of a variant CFH gene that is correlated with the occurrence of 
AMD in humans. Alternatively, the isolated polynucleotide primer may hybridize, under 
stringent conditions, to a nucleic acid molecule comprising at least 50 contiguous 
nucleotides of a variant CFH gene that is correlated with the occurrence of AMD in 
humans. For example, a polynucleotide primer of the invention can hybridise adjacent, 
upstream, or downstream to the region of the CFH gene that encodes amino acid 402 of the 
CFH protein. Alternatively, a polynucleotide primer of the invention can hybridize 
adjacent, upstream, or downstream to the region of the CFH gene that encodes amino acid 
62 of the CFH protein. 

As used herein, the term "primer" refers to a polynucleotide that is capable of acting 
as a point of initiation of nucleic acid synthesis when placed under conditions in which 
synthesis of a primer extension product that is complementary to a nucleic acid strand 
occurs (for example, in the presence of nucleotides, an inducing agent such as DNA 
polymerase, and suitable temperature, pH, and electrolyte concentration). Alternatively, 
the primer may be capable of ligating to a proximal nucleic acid when placed under 
conditions la which ligation of two unlinked nucleic acids occurs {for example, in the 
presence of a proximal nucleic acid, an inducing agent such as DNA ligase, and suitable 
temperature, pH, and electrolyte concentration). A polynucleotide primer of the invention 
may be naturally occurring, as in a purified restriction digest, or may be produced 
synthetically. The primer is preferably single stranded for maximum efficiency in 
amplification, but may alternatively be double stranded. If doable stranded, the primer is 
first heated to separate its strands before being used. Preferably, the primer is an 
oligodeoxyribonucleotide. The exact lengths of the primers will depend on many factors, 
including temperature, source of primer and the use of the method. In certain 
embodiments, the polynucleotide primer of the invention is at least 10 nucleotides long and 
hybridizes to one side or another of a variation in the CFH gene that is correlated with the 
occurrence of AMD in humans. The subject polynucleotides may contain alterations, such 
as one or mote nucleotide substitutions, additions or deletions, provided they hybridize to 
their target variant CFH gene with the same degree of specificity. 

24 



WO 2006/0627 J 6 



Pf J I S2005/H41664 



In one embodiment, the invention provides a pair of primers that specifically detect 
a variation in the CFH gene that is correlated with the occurrence of AMD. In such a case, 
the first primer hybridizes npstream from fee variation and a second primer hybridizes 
downstream from the variation. It is understood that one of the primers hybridizes to one 
5 strand of a region of DNA that comprises a variation in the CFH gene that is correlated 
with the occ urrence of AMD, and the second primer hybridizes to the complementary 
strand of a region of DNA that comprises a variation in the CFH gene that is correlated 
with the occurrence of AMD. As used herein, the term "region of DNA" refers to a sub- 
chromosomal length of DNA. 

1 0 In another embodiment, the invention provides an all eie-specifie primer thai 

hybridizes to a site on target DNA that overlaps a variation in the CFH gene that is 
correlated with the occurrence of AMD in humans. An aHele-specific primer of the 
invention only primes amplification of an allelic form to which the primer exhibits perfect 
complementarity. This primer may be used, for example, in conjunction with a second 

1 5 primer which hybridizes at a distal site. Ampflication can thus proceed from the two 

primers, resulting in a detectable product that indicates the presence of a variant CFH gene 
that is correlated with the occurrence of AMD in humans. 
3. Detection assays 

In certain embodiments, the invention relates to polynucleotides useful for 
20 detecting a variation in the CFH gene that is correlated with the occurrence of age related 
macular degeneration. Preferably, these polynucleotides are capable of hybridizing under 
stringent hybridization conditions to a region of DNA that comprises a variation in the 
CFH gene that is correlated with the occurrence of age related macular degeneration. 

The polynucleotides of the invention may be used in any assay that permits 
25 detection of a variation hi the CFH gene that is correlated with the occurrence of AMD. 
Such methods may encompass, for example, DNA sequencing, hybridization, ligation, or 
primer extension methods. Furthermore, any combination of these methods may be 
utilized in the invention. 

In one embodiment, the presence of a variation in the CFH gene that is correlated 
30 with the occurrence of AMD is detected and/or determined by DNA sequencing. DNA 
sequence determination may be performed by standard methods such as dideoxy chain 
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ternnnation technology and gel-electroplioresis 5 or by other methods such as by 
,i ] ! Biota g< VB T ppMi i, Sweden). For example, DNA sequencing by 
dideoxy chain termination may be performed using unlabeled primers and labeled (e.g., 
fluorescent oi I > MU namely sequencing may be performed using 

5 labeled primers and unlabeled terminators. The nucleic acid sequence of the DNA in the 
sample can be compared to the nucleic acid sequence of wiidtype DNA to identify whether 
a variation in the CFH gene that is correlated with the occurrence of AMD is present , 

In another embodiment, the presence of a variation in the CFH gene that is 
correlated with the occurrence of AMD is detected and/or determined by hybridization. In 

1 0 one embodiment, a polynucleotide probe hybridizes to a variation in the CFH gene, and 
flanking nucleotides, that is correlated with AMD, but not to a wiidtype CFH gene. The 
polynucleotide probe may comprise nucleotides that are fluorescently, r&dioactivety, or 
chemically labeled to facilitate detection of hybridization . Hybridization may be 
perfonned and detected by standard methods known in the art, such as by Northern 

1 5 blotting, Southern blotting, fluorescent in situ hybridization (FISH), or by hybridization to 
polynucleotides immobilized on a solid support, such as a DNA array or rnicroarray. As 
used herein, the term "DNA array," and "rnicroarray" refers to an ordered arrangement of 
hybridizable array elements. The array elements are arranged so that there are preferably 
at least one or more different array elements immobilized on a substrate surface. The 

20 hybridization signal from each of the array elements is individually distinguishable. In a 
preferred embodiment, the array elements comprise polynucleotides, although the present 
invention could also be used with cDNA or other types of nucleic acid array elements. 

In a specific embodiment, the polynucleotide probe is used to hybridize genomic 
DNA by FISH. FISH can be used, for example, in metapbase cells, to detect a deletion in 

25 genomic DNA, Genomic DNA is denatured to separate the complimentary stands within 
the DNA double helix structure. The polynucleotide probe of the invention is then added 
to the denatured genomic DNA. If a variation in the CFH gene that is correlated with the 
occurrence of AMD is present, the probe will hybridize to the genomic DNA, The probe 
signal (e.g., fluorescence) can then be detected through a fluorescent microscope for the 

30 presence of absence of signal. The absence of signal, therefore, indicates the absence of a 
variation in tire CFH gene mat is correlated with the occurrence of AMD. hi another 
specific embodiment, a labeled polynucleotide probe is applied to immobilized 
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polynucleotides on a DNA array. Hybridization may be detected, for example, by 
measuring the intensity of fee labeled probe remaining on the DNA array alter washing. 
The polynucleotides of the invention may also be used in commercial assays, such as the 
Taqman assay (Applied Biosystems, Foster City, CA). 

5 In another embodiment, the presence of a variation in the CFH gene that is 

correlated with the occurrence of AMD is detected and/or determined by primer extension 
with DNA polymerase, in one embodiment, a polynucleotide primer of the invention 
hybridizes immediately adjacent to the variation. A single base sequencing reaction using 
labeled dideoxyimcleotide terminators may be used to detect the variation. The presence of 

10 a variation will result in the incorporation of the labeled terminator, whereas the absence of 
a variation will not result in die incorporation of the terminator. In another embodiment, a 
polynucleotide primer of the invention hybridizes to a variation in the CFH gene that is 
correlated with the occurrence of AMD. The primer, or a portion thereof, will not 
hybridize to a wildtype CFH gene. The presence of a variation will result in primer 

1 5 extension, whereas the absence of a variation will not result in primer extension. The 
primers and/or nucleotides may further include fluorescent, radioactive, or chemical 
probes. A primer labeled by primer extension may be detected by measuring the intensity 
of the extension product, such as by gel electrophoresis, mass spectrometry, or any other 
method for detecting fluorescent, radioactive, or chemical labels. 

20 In another embodiment, the presence of a variation in die CFH gene that is 

correlated with the occurrence of AMD is detected and/or detemuned by ligation, in one 
em bodiment, a polynucleotide primer of the invention hybridizes to a variation in the CFH 
gene that is coirelated with the occurrence of AMD. The primer, or a portion thereof will 
not hybridize to a wildtype CFH gene. A second polynucleotide thai hybridizes to a region 

25 of the CFH gene, immediately adjacent to the first primer is also provided One, or both, of 
the polynucleotide primers may be fluoreseenily, radioaetively, or chemically labeled. 
Ligation of the two polynucleotide primers will occur in the presence of DNA ligase if a 
variation in the CFH gene that is correlated with the occurrence of AMD is present 
Ligation may be detected by gel electrophoresis, mass spectrometry, or by measuring the 

30 intensity of fluorescent, radioactive, or chemical labels. 
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la another embodiment, the presence of a variation in the CFH gene that is 
correlated with the occurrence of AMD is detected and/or determined by single-base 
extension (SBE). For example, a fluorescenfy-iabeled primer that is coupled with 
fluorescence resonance energy transfer (FRET) between the label of the added base and the 
5 label of the primer may be used. Typically, the method, such as that described by Chen et 
at, (PNAS 94 : 1 0756-61 (1 997), incorporated herein by reference) uses a locus-specific 
polynucleotide primer labeled on the 5' terminus with 5-csrboxyfluorescein (FAM). This 
labeled primer is designed so that the 3* end is immediately adjacent to the polymorphic 
site of interest The labeled prime!' is hybridized in the locus, and single base extension of 
10 the labeled primer is performed with fhiorescentiy labeled dtdeoxyribonucleotides 

(ddNTPs) in dye-terminator sequencing fashion, except that no deoxyriboaucleotides are 
present An increase in fluorescence of the added ddNTP in response to excitation at the 
wavelength of the labeled primer is used to infer die identity of the added nucleotide. 

Methods of detecting a variation in the CFH gene that is correlated with the 

15 occurrence of AMD may include amplification of a region of DMA that comprises the 
variation. Any method of amplification may be used. In one specific embodiment, a 
region of DNA comprising the variation is amplified by using polymerase chain reaction 
(PGR). PGR was initially described fay Mollis (See e.g., U.S. Pat. Nos. 4,683,195 
4,68332, and 4,965,188, herein incorporated by reference), which describes a method for 

20 increasing the concentration of a region of DNA, in a mixture of genom ic DNA, without 
cloning or purification. Other PCR methods may also be used to nucleic acid 
amplification, including but not limited to RT-PCR, quantitative PGR, real time PGR, 
Rapid Amplified Polymorphic DNA Analysis, Rapid Amplification of cDNA Ends 
(RACE), or rolling circle amplification. For example, the polynucleotide primers of the 

25 invention are combined with a DNA mixture (or any polynucleotide sequence that can be 
amplified with the polynucleotide primers of tire invention), wherein the DNA comprises 
the CFH gene. The mixture also includes the necessary amplification reagents (e.g., 
deoxyribonucleotide triphosphates, buffer, etc.) necessary for the thermal cycling reaction. 
According to standard PCR methods, the mixture undergoes a series of denaturation, 

30 primer annealing, and polymerase extension steps to amplify the region of DNA that 
comprises the variation in the CFH gene. The length of the amplified region of DNA is 
determined by the relative positions of the primers with respect to each other, and 
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therefore, this length is a controllable parameter. For example, hybridization of the primers 
may occur such that the ends of the primers proximal to the variation are separated by 1 to 
10,000 base pairs (e.g., 10 base pairs (bp) 50 bp, 200 bp, 500 bp, 1 ,000 bp, 2,500 bp, 5,000 
bp, or 10,000 bp). 

5 Standard instrumentation known to those skilled in the art are used for the 

anmiifioatioo and detection of amplified DNA. For example, a wide variety of 
instrumentation has been developed for carrying out nucleic acid amplifications, 
particularly PCR, e.g. Johnson el al, U.S. Pat. No. 5,038,852 (computer-controlled thermal 
cycler); Wittwer et al, Nucleic Acids Research, 17: 4353-4357 (1989)(capfflary tube PCR); 

10 Hallsby, U.S. Pat. No. 5, 1 87,084 (air-based temperature control); Garner et al, 

Biotechmques, 14: 1 1 2-1 15 (! 993)(higii-throughput PCR in 864-weii plates); Wilding et 
al, International application No. PCT/US93/04039 (PCR in micro-machined structures); 
Schnipelsky et al, European patent application No. 90301061.9 (pubh No. 0381501 
A2)(disposabk, single use PCR device), and the like. In certain embodiments, the 

1 5 invention described herein utilizes real-time PCR or other methods known in the art such 
as the Taqman assay. 

In certain embodiments, a variant CFH gene thai: is correlated with the occurrence 
of AMD in humans may be detected using single-strand conformation polymorphism 
analysis, which identifies base differences by alteration in dectrophoretic migration of 

20 single stranded PCR products, as described in Orita et al, Proe. Nat Acad. Sci. 86, 2766- 
2770 (1 989). Amplified PCR products can be generated as described above, and heated or 
otherwise denatured, to form single stranded amplification products. Single-stranded 
nucleic acids may retold or form secondary structures which are partially dependent on the 
base sequence. The different dectrophoretic mobilities of single-stranded amplification 

25 products can be related to base-sequence differences between alleles of target sequences. 

In one embodiment, the amplified DNA is analyzed in conjunction with one of the 
detection methods described herein, such as by DNA sequencing. The amplified DNA 
may alternatively be analyzed by hybridization with a labeled probe, hybridization to a 
DNA array or microanay, by incorporation of biotinylated primers followed by avidto- 
30 enzyme conjugate detection, or by incorporation of 32 P-labekd deoxymxcleotide 
triphosphates, such as dCTP or dATP, into the amplified segment En a specific 
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embodiment, the amplified DNA is analysed by defer) i « ' fthe amplified 

DNA by electa < >j >h< »res i s . « chrou ta togtaphy. For example, the ampli tied DNA is analyzed 
by gel electrophoresis. Methods of gel electrophoresis are well known in the art. See for 
example, Current Protocols in Molecular Biology, eds. Ausubel et al., John Wiley & Sons: 
5 1992, The amplified DNA can be visualized, for example, by fluorescent or radioactive 
means, or with other dyes or markers that intercalate DNA, The DNA may also be 
transferred to a solid support such as a nitrocellulose membrane and subjected to Southern 
Blotting following g<. 1 - sm torests. In one embodiment, the DNA is exposed to 
ethidiuro bromide and visualized under ulna-violet li$rt. 

10 4. Therapeutic Nucleic Acids Encoding CFH Polypeptides 

Is certain embodiments, the invention provides isolated and/or recombinant nucleic 
icids encoding i CFH iypej 1 i 1 di ng functional variants, disclosed herein. For 
example, SEQ ID NOs: 1 or 2 are nucleic acid sequences that encode CFH and SEQ ID 
NOs: 5 or 6 and Figure 5 encode CFH polypeptides, The subject nucleic acids may be 

15 single-stranded or double stranded. Such nucleic acids may be DNA or RNA molecules. 
These nucleic acids may be used, for example, in methods for making CFH polypeptides or 
as direct therapeutic agents (e.g., in a gene therapy approach). 

The subject nucleic acids encoding CFH polypeptides are further understood to 
include nucleic acids thai are variants of SEQ ID NOs: 1 or 2. Variant nucleotide 

20 sequences include sequences that differ by one or more nucleotide substitutions, additions 
or deletions, such as allelic variants; and will therefore, include coding sequences that 
differ from the nucleotide sequence of the coding sequence designated in SEQ ID NOs : I 
or 2. Coding sequences that differ from the nucleotide sequence of the coding sequence 
designated in SEQ ID NOs: 1 or 2 may be tested for their ability to inhibit the activation of 

25 C3 to C3a and C3b, and by inactivating existing C3. 

In certain embodiments, the invention provides isolated or recombinant nucleic acid 
sequences that are at least 80%, 85%, 90%. 95%, 97%, 98%, 99% or 100% identical to 
SEQ ID NO: 1 or 2. One of ordinary skill in the art will appreciate that nucleic acid 
sequences complementary to SEQ ID NO; 1 or 2, and variants of SEQ ID NO: 1 or 2 ate 

30 also within the scope of this invention. In forther embodiments, fee nucleic acid sequences 
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of fee invention can be isolated, recombinant, and/or fcsed with a heterologous nucleotide 
sequence, or in a DNA library. 

Ik other embodiments, nucleic acids of the invention also include nucleic acids fhat 
hybridize under stringent conditions to the nucleotide sequence designated in SEQ IB NO: 
1 or 2, complement sequence of SEQ ID NO: 1 or 2, or fragments thereof. As discussed 
above, one of ordinary skill in the art will understand readily that appropriate stringency 
conditions which promote DNA hybridization can be varied. For example, one could 
perform the hybridization at 6.0 x sodium chloride/sodium citrate (SSC) at about 45 *>C ( 
followed by a wash of 2.0 x SSC at 50 *C. For example, the salt concentration in the wash 
step can be selected from a low stringency of about 2.0 x SSC at 50 °C to a high stringency 
of about 0.2 x SSC at 50 °C. In addition, the temperature in the wash step can be increased 
from low stringency conditions at room temperature, about 22 *C, to high stringency 
conditions at about 65 °C. Both temperature and salt may be varied, or temperature or salt 
concentration may be held constant while die other variable is changed. In one 
embodiment, the invention provides nucleic acids which hybridize under low stringency 
conditions of 6 x SSC at room temperature followed by a wash at 2 x SSC at room 
temperature. 

Isolated nucleic acids which differ from the nucleic acids as set forth in SEQ ID 
NO: 1 or 2 due to degeneracy to the genetic code are also within the scope of the invention. 
For example, a number of amino acids are designated by more than one triplet. Codons 
feat specify the same amino acid, or synonyms (for example, CAU and CAC are synonyms 
for histidmc) may result in "silent" variations which do not affect the amino acid sequence 
of the protein. However, it is expected that DNA sequence poiymorplMsms that do lead to 
changes in the amino acid sequences of the subject proteins will exist among mammalian 
cells. One skilled in die art will appreciate that these variations in one or more nucleotides 
(up to about 3-5% of the nucleotides) of the nucleic acids encoding a particular protein 
may exist among individuals of a given species due to natural allelic variation. Any and all 
such nucleotide variations and resulting amino acid polymorphisms are within the scope of 
this invention. 

The nucleic acids and polypeptides of the hwention may be produced using 
standard recombinant methods. For example, the recombinant nucleic acids of the 
invention may be opcrably linked to one or more regulatory nucleotide sequences in an 
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expression construct. Regulator/ nucleotide sequences will generally be appropriate to the 
host cell used for expression. Numerous types of appropriate expression vectors and 
suitable regulatory sequences are known in the art for a variety of host cells. Typically, 
said one or more regulatory nucleotide sequences may include, but axe not limited to, 
promoter sequences, leader or signal sequences, ribosoraal binding sites, transcriptional 
start and termination sequences, translational start and termination sequences, and enhancer 
or activator sequences. Constitutive or inducible promoters as known in the art are 
contemplated by the invention. The promoters may be either naturally occurring 
promoters, or hybrid promoters that combine elements of more than one promoter. An 
expression construct may be present in a cell on an episome, such as aplasinid, or the 
expression construct may be inserted in a chromosome. The expression vector may also 
contain a selectable marker gene to allow the selection of transformed host cells. 
Selectable marker genes are well known in the art and will vary with the host cell used. 

In certain embodiments of tire invention, the subject nucleic acid is provided in an 
expression vector comprising a nucleotide sequence encoding a CFH polypeptide and 
operabiy linked to at least one regulatory sequence. Regulatory sequences are art- 
recognized and are selected to direct: expression of the CFH polypeptide. Accordingly, the 
terra regulatory sequence includes promoters, enhancers, temiination sequences, preferred 
ribosome binding site sequences, preferred mENA leader sequences, preferred protein 
processing sequences, preferred signal sequences for protein secretion, and other 
expression control elements. Examples of regulatory sequences are described in Goeddel; 
Gem Expression Technology: Methods in Enzymology, Academic Press, San Diego, CA 
(1990). For instance, any of a wide variety of expression control sequences that control the 
expression of a DNA sequence when operauvely linked to it may be used in these vectors 
to express DNA sequences encoding a CFH polypeptide. Such useful expression control 
sequences, include, for example, the early and late promoters of SV40, tet promoter, 
adenovirus or cytomegalovirus immediate early promoter, RSV promoters, the lac system, 
the trp system, the TAC or TKC system, 17 promoter whose expression is directed by T7 
RNA polymerase, the major operator and promoter regions of phage lambda , the control 
regions for fd coat protein, the promoter for 3-phosphoglycerate kinase or other glycolytic 
enzymes, the promoters of acid phosphatase, e.g., Pho5, the promoters of the yeast a- 
mating factors, the polyhedron promoter of the baculoviras system and other sequences 
known to control the expression of genes of prokaryotic or eufcaryotie cells or their viruses, 
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and various combinations thereof. It should be understood thai the design of the 
expression vector may depend on sach factors as the choice of the host cell to be 
transformed and/br the type of protein desired to be expressed. Moreover, the vector's 
copy number, the ability to control that copy number and the expression of any other 
5 protein encoded by the vector, such as antibiotic markers, should also be considered, 

A recombinant nucleic acid of the invention can be produced by ligating die cloned 
gene, or a portion thereof, into a vector suitable for expression it) either prokaryotic cells, 
eukaiyotic cells (yeast avian, insect or mammalian), or both. Expression vehicles for 
production of recombinant CFH polypeptides include plasroids and other vectors. For 
10 instance, suitable vectors include plasmids of the types: pBR322-derived plasmids, 
pBMBL-derived plasnrids, pEX-derived plasmids, pBTac-derived plasmids and pUC- 
derived plasmids for expression in prokaryotic cells, such as£. coli. 

Some mammalian expression vectors contain bom prokaryotic sequences to 
facilitate the propagation of the vector in bacteria, and one or more eukaryotic transcription 

1 5 units that are expressed in eukaryotic cells. The pcDN AI/amp, pcDNAI/neo, pRc/CMV, 
pSV2gpt ! pSV2neo, p$V2-dhfr, pTk2, pRSVneo, pMSG, pSVT7, pko-neo and pHyg 
derived vectors are examples of mammalian expression vectors suitable for transfection of 
eukaryotic cells. Some of these vectors are modified with sequences from bacterial 
plasmids, such as pBR322, to facilitate replication and drag resistance selection in both 

20 prokaryotic and eukaiyotic cells. Alternatively, derivatives of viruses such as the bovine 
papilloma virus (BPV-1), or Epstein-Ban: virus (pHEBo, pREP-derived and p205) can be 
used for transient expression of proteins in eukaryotic cells. Examples of other viral 
(including retroviral) expression systems can be found below in the description of gene 
therapy delivery systems. The various methods employed in the preparation of the 

25 plasmids and in transformation of host organisms are well known in the art For other 
suitable expi ■ ms tot both prokaryotic and eukaryotic ceils, as well as general 

recombinant procedures, see Molecular Cloning: A Laboratory Manual, Cold Spring 
Harbor Laboratory (2001), In some instances, it may be desirable to express the 
recombinant polypeptide by the use of a bacnlovims expression system. Examples of such 

30 baculovirus expression systems include pVL-derived vectors (such as pVL1392, pVL1393 
and pVL941), pAcUW-derived vectors (snchaspAcUWl), and pBlucBac-derived vectors 
(such as the 8-gat containing pBlueBac HI), 
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In one embodiment, a vector will be designed for production of a subject CFH 
polypeptide in CHO cells, such as a Penrv-Script vector (Stratagene, La JolJa, Calif.), 
pcDNA4 vectors (mvitrogen, Carlsbad, Calif.) and pCI-neo vectors (Promega, Madison, 
Wise). In other embodiments, the vector is designed for prodt bjectCFH 
5 polypeptide in prokatyotic host cells (e.g., E. eoti and B. subtil*. ■ > eukaryotic host cells 
such as, for example, yeast cells, insect ceils, myeloma cells, fibroblast 3T3 cells, monkey 
kidney or COS cells, mink-lung epithelial cells, human foreskin fibroblast cells, hitman 
glioblastoma cells, and teratocarcinoma cells. Alternatively, the genes may be expressed in 
a cell-free system such as the rabbit reticulocyte lysate system. 

1 0 As will be apparent, the subject gene constructs can be used to express the subject 

CFH polypeptide in cells propagated in culture, e.g., to produce proteins, including fusion 
proteins or variant proteins, for purification. 

This invention also pertains to a host cell transfected with a recombinant gene 
including a coding sequence (e.g., SEQ ID NO: 1 or 2) for one or more of the subject CFH 

IS polypeptides. The host cell may be any prokaryotic or eukaryotic cell. For example, a 

CFH polypeptide of the invention may be expressed in bacterial cells such as E. call, insect 
cells (e.g„ using a baculovirus expression system), yeast, or mammalian cells. Other 
suitable host cells are known to those skilled in the art. 

Accordingly, the present invention forther pertains to methods of producing the 

20 subject CFH polypeptides. For example, a host cell transfeeted with an expression vector 
encoding a CFH polypeptide can be cultured under appropriate conditions to allow 
expression of the CFH polypeptide to occur. CFH polypeptides may be secreted and 
isolated from a mixture of ceils and medium containing the CFH polypeptides. 
Alternatively, the polypeptide may be retained cytopksmicatty or in a membrane .fraction 

25 and the cells harvested, lysed and the protein isolated. A cell culture includes host cells, 
media and other byproducts. Suitable media for cell culture are well known in the art. The 
polypeptide can be isolated from cell culture medium, host cells, or both using techniques 
known in the art for purifying proteins, including ion-exchange chromatography, gel 
filtration chromatography, ultrafiltration, electrophoresis, and hnmunoaffinity purification 

30 with antibodies specific for particular epitopes of the polypeptide. In a particular 

embodiment, the CFH polypeptide is a fusion protein containing a domain which facilitates 
the purification of the CFH polypeptide. 
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In another embodiment, a foskra gene oodmg for a purification leader sequence, 
such as a poty-(His)/enterokraase cleavage site sequence at&e N-terminus of the desired 
portion of the recombinant CFH polypeptide, can allow purification of the expressed fusion 
protein by affinity chromatography using a Ni 2+ metal resin. The purification leader 

5 sequence can then he subsequently removed by treatment with enterokinase to provide the 
purified polypeptide (e.g. 5 ses Hoekuli et ah, (1 987) J. Chromatography 411 : 177; and 
Janknechtet al, PNAS USA 8S:8972). 

Techniques for making fusion genes are well known. Essentially, the joining of 
various DNA fragments coding for different polypeptide sequences is performed in 

10 accordance with conventional techniques, employing blunt-ended or stagger-ended termini 
for ligation, restriction enzyme digestion to provide for appropriate termini, ftiling-in of 
cohesive ends as appropriate, alkaline phosphatase treatment to avoi d undesirable joining, 
and enzymatic ligation. In another embodiment, the fusion gene can be synthesized by 
conventional techniques including automated DNA synthesizers. Alternatively, PCR 

1 5 amplification of gene fragments can be carried out using anchor primers which give rise to 
complementary overhangs between two consecutive gene fragments which can 
subsequently be annealed to generate a chimeric gene sequence (see, for example, Current 
Protocols in Molecular Biology, eds. Ausubel et si, John Wiley & Sons: 1992). 
5 . Other therapeutic modalities 

20 Atttiseme polynucleotides 

In certain embodiments, the invention provides polynucleotides that comprise an 
antisense sequence (fast acts through an antisense mechanism for inhibiting expression of a 
variant CFH gene, Antisense technologies have been widely milked to legulate gene 
expression (Buskirk et ah, Ckem Biol 11,1 157-63 (2004); and Weiss et ah, Cell Mot Life 

25 Set 55, 334-58 (1 999)). As used herein, "antisense" technology refers to administration ox 
in situ generation of molecules or their derivatives which specificalty hybridize fe.g., bind) 
under cellular conditions, with the target nucleic acid of interest (mRNA and/or genomic 
DNA) encoding one or more of the target proteins so as to inhibit expression of that 
protein, e.g., by Inhibiting transcription and/or translation, such as by steric hindrance, 

30 altering splicing, or inducing cleavage or other enzymatic motivation of the transcript 
The binding may be by conventional base pair eonmiementarity, or, for example, in the 
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case of binding to DNA duplexes, through specific interactions in the major groove of the 
double helix. In general, "antisense" technology refers to the range of techniques generally 
employed in the art, and includes any therapy that relies on specific binding to nucleic acid 
sequences. 

5 A polynucleotide that comprises an antisense sequence of the present invention can 

be delivered, for example, as a component of an expression plasmid which, when 
transcribed in the cell, produces a nucleic acid sequence that is complementary to at least a 
unique portion of the target nucleic acid. Alternatively, the polynucleotide that comprises 
an antisense sequence can be generated outside of the target cell, and which, when 

10 introduced into the target cell causes inhibition of expression by hybridizing with the target 
nucleic acid. Polynucleotides of the invention may be modified so that they are resistant to 
endogenous nucleases, e.g. exonucleases and/or endonucleases, and are therefore stable in 
vivo. Examples of nucleic acid molecules for use in polynucleotides of the invention are 
phosphoramidate, phosphothioate and meihylphosphonate analogs of DNA {see also U.S. 

1 5 Pat, Nos. 5,176,996; 5,264,564; and 5,256,775). General approaches to constructing 
polynucleotides useful in antisense technology have been reviewed, for example, by van 
der fcrol ei al (1.988) Biotechniquea 6:958-976; and Stein et al. (1988) Cancer Res 48:2659- 
2668. 

Antisense approaches involve the design of polynucleotides (either DNA or RNA) 
20 that are complementary to a target nucleic acid encoding a variant CFH gene. The 
antisense polynucleotide may bind to an mRNA transcript and prevent translation of a 
protein of interest. Absolute complementarity, although preferred, is not required. In the 
case of double-stranded antisense polynucleotides, a single strand of the duplex DNA may 
thus be tested, or triplex formation may be assayed. The ability to hybridize will depend 
25 on both the degree of complementarity and the length of the antisense sequence. 

Generally, the longer the hybridizing nucleic acid, the more base mismatches with a target 
nucleic acid it may contain and still form a stable duplex (or triplex, as the case may be). 
One skilled in the art can ascertain a tolerable degree of mismatch by use of standard 
procedures to determine the melting point of the hybridized complex, 
30 Antisense polynucleotides that are complementary to the 5' end of an mRNA 

target, e.g., the 5' untranslated sequence up to and including tlx* AUG initiation codon, 
should work most efficiently at inhibiting translation of me mRNA. However, sequences 
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complementary to the 3' untranslated sequences of mRNAs have recently been shown to 
be effective at inhibiting translation of mRNAs as well (Wagner, R. 1994. Nature 
372:333). Therefore, antisense polynucleotides complementary to either the 5' or 3' 
untranslated, non-coding regions of a variant CFH gene could he used in an antisense 
5 approach to inhibit translation of a variant CFH mRNA. Antisesse polyiraclaotidas 

complementary to the 5' untranslated region of an mRNA should include the complement 
of the AUG start codon. Antisense polynucleotides complementary to mRNA coding 
regions are less efficient inhibitors of translation but could also be used in accordance with 
the invention. Whether designed to hybridize to die 5\ 3% or coding region of mRNA, 
1 0 antisense polynucleotides should be at least six nucleotides in length, and are preferably 
less that about 100 and more preferably less than about 50, 25, 17 or 10 nucleotides in 
length. 

Regardless of the choice of target sequence, it is preferred that in vitro studies are 

1 5 first performed to quantitate die ability of the antisense polynucleotide to inhibit expression 
of a variant CFH gene. It is preferred that these studies utilize controls that distinguish 
between antisesse gene inhibition and nonspecific biological effects of antisense 
polynucleotide. It is also preferred that these studies compare levels of the target RNA or 
protein with that of an internal control RNA or protein. Additionally, it is envisioned that 

20 results obtained using the antisense polynucleotide are compared with those obtained using 
a control antisense polynucleotide. It is preferred that the control antisense polynucleotide 
is of approximately the same length as the test antisense polynucleotide and that the 
nucleotide sequence of the control antisense polynucleotide differs from the antisense 
sequence of interest no more than is necessary to prevent specific hybridization to the 

25 target sequence. 

Polynucleotides of the invention, including antisense polynucleotides, can be DNA 
or RNA or chimeric mixtures or derivatives or modified versions thereof, single-stranded 
or double-stranded. Polynucleotides of the invention can be modified at the base moiety, 
sugar moiety, or phosphate backbone, for example, to improve stability of the molecule, 

30 hybridization, etc. Polynucleotides of the invention may include after appended groups 
such as peptides (e.g., for targeting host cell receptors), or agents facilitating transport 
across the cell membrane (see, e.g., Letemger et ah, 1989, Proc Natl Acad Set USA 
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86:6553-6556; Lemaitre etal, 1987, Proc Natl Acad Sci. USA 84:648-652; PCX 
Publication No. W08 8/098 10, published Dec. 15, 1988) or the blood- brain barrier (see, 
e.g., PCT Publication No. W089/10134, published Apr. 25, 1988), hybridization-triggered 
cleavage agents. (See, e.g., Krai etal, 1988, Bio-Techniques 6:958-976) or intercalating 
5 agents. (See, e.g., Zon, Pharm. Res. 5:539-549 {1988)). To this end, a polynucleotide of 
the invention may be conjugated to another molecule, e.g., a peptide, hybridization 
triggered cross-linking agent, transport agent, hybridization-triggered cleavage agent, etc. 

Polynucleotides of the invention, including antisense polynucleotides, may 
comprise at least one modified base moiety which is selected from the group including but 

10 not limited to 5-fluorouracil, 5-bromoiiracil, 5-cMorouracU, 5-iodouracil, hypoxantfeine, 
xanthine, 4-aeetylcytosme, 5-(earboxyhydroxytriethyi) uracil, 5- 
CMboxvmethylaminoraefhyl-2-thiouridine,5- carboxyroethylaminoinethyluracil, 
dihydrotitacil, beta-D-galactosylqueosine, inosine, N6- isopentenyladenine, 1- 
methylguanine, 1-methytinosine, 2,2-dimethyIguanme, 2-methyladenine, 2-me%1guanine, 

15 3-methyIcytosiue, 5-methyleytosme, N6-aden«e, 7-methylgaanine, 5- 
methylaruinomethyluracil, 5-methoxyamjnometbyl-2-tliiouracil; beta-D- 
mannosylqueosme, 5-methoxycarboxymethyluracii, 5-methoxyuracil,2-methyithio-N6- 
tsopentenyiadenine, uracil~5-oxyacette acid(v), wybutoxosine, pseudouracil, queosine, 2- 
tbiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouraci!, 5-methyluracil, uracil-5- 

20 oxyacetic acid methyl ester, uracil~5-oxyacetic acid (v), 5-met3iyl-2-tmottracil, 3-(3-ammo- 
3-N-2-carboxypropyl) uracil, (acp3)w, and 2,6-diaminopurine. 

Polynucleotides of the invention may also comprise at least one modified sugar 
moiety selected from the group including but not limited to arabinose, 2-fiuoroarabmose, 
xylulose, and hexose. 

25 A polynucleotide of the invention can also contain a neutral peptide-Mke backbone. 

Such molecules are termed peptide nucleic acid (PNA)-oligomers and am described, e.g., 
in Peny-O'Keefe et al. (1996) Proc. Natl Acad. Set USA 93:14670 and in Egiom et al. 
(1993) Nature 365:566. One advantage ofPNA oligomers is their capability to bind to 
complementary DMA essentially independently from the ionic strength of fee medium due 

30 to the neutral backbone of the DNA. In yet another embodiment, a polynucleotide of the 
invention comprises at least one modified phosphate backbone selected from the group 
consisting of a phosphorothioate, a phosphorodithioate, a phosphoramidothioate, a 
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phosphoraraidate, a phosphordiamidata, a memylphosphonate, an alky! phosphottiester, 
and a fonnacetal or analog thereof. 

In a further embodiment, polynucleotides of the- invention, including antisense 
polynucleotides are -anomeric oligonucleotides. An -anomeric oligonucleotide forms 
5 specific double-stranded hybrids with complementary RNA in which, contrary to the usual 
-units, the strands ran parallel to each other (Gautier et aL, 1987, Nucl Acids Res. 15:6625- 
6641). The oligonucleotide is a 2'~0-methylribonucleotide (Inoue et al. t 1987, NucL Acids 
Res. 1 5:6131-6148), or a chimeric KNA-KNA analogue (Inoue et at, 1987, FEBS Lett. 
215:327-330), 

1 0 Polynucleotides of the invention, including antisense polynucleotides, may he 

synthesized by standard methods known in the art, e.g., by use of an automated DNA 
synthesizer (such as are commercially available from Bioseareh, Applied Biosystems, etc.). 
As examples, phosphorothioate oligonucleotides may be synthesized by the method of 
Stein et al. Nucl Acids Res. 1 6:3209 ( 1 988)), methylphosphonate oligonucleotides can be 

1 5 prepared by use of controlled pore glass polymer supports (Sarin et al, Proc, Nail A.cad 
Set USA 85:7448-7451 (1988)), etc. 

While antisense sequences complementary to the coding region of an tn'RNA 
sequence can be used, those complementary to the transcribed unhanslated region and to 
the region comprising the initiating methionine are most preferred. 

20 Antisense polynucleotides can be delivered to cells that express target genes in 

vivo. A number of methods have, been developed for delivering nucleic acids into cells; 
e.g., they can be injected directly into the tissue site, or modified nucleic acids, designed to 
target the desired cells (e.g., antisense polynucleotides linked to peptides or antibodies that 
specifically bind receptors or antigens expressed on the target cell surface) can be 

25 administered systematically. 

However, it may be difficult to achieve intracellular concentetions of the antisense 
polynucleotides sufficient to attenuate the activity of a variant CFH gene or mRNA in 
certain instances. Therefore, another approach utilizes a recombinant DNA construct in 
which the antisense polynucleotide is placed under the control of a strong pol Hi or pol II 

30 promoter. The use of such a construct to transfect target cells in the patient will result in 
the transcription of sufficient amounts of antisense polynucleotides that will form 
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eoinplementary base pahs with the variant CFH gene or niRNA and thereby attenuate the 
activity of CFH protein. For example, a vector can be introduced in vivo such (hat it is 
taken up by a cell and directs the transcription of an antisense polynucleotide that targets a 
variant CFH gene 01: mJRNA. Such a vector can remain episomal or become 
ohraraosomaUy integrated, as long as it can be transcribed to produce the desired antisense 
polynucleotide. Such vectors can be constructed by recombinant DNA technology 
methods standard in the art Vectors can be plasmid, viral, or others known in the art, used 
for replication and expression in mammalian cells. A promoter may be- operably linked to 
the sequence encoding the antisense polynucleotide. Expression of the sequence encoding 
the antisense polynucleotide can be by any promoter known hi the art to act in mammalian, 
preferably human cells. Such promoters can be inducible or constitutive. Such promoters 
include but are not limited to: the SV40 early promoter region (Bemoist and Chambon, 
Mature 290:304-310 (1981)), the promoter contained in the 3' long terminal repeat of Rous 
sarcoma virus (Yamamoto et al, Cell 22:787-797 (1980)), the herpes thymidine kinase 
promoter (Wagner et at., Proc. Natl. Acad. Set. USA 78: 1 441-1445 (1981)), the regulatory 
sequences of fee meiallothionine gene (Brraster et al } Nature 296:3942 (1982)), etc. Any 
type of piasmid, cosmid, YAC or viral vector can be used to prepare the recombinant DNA 
construct that can be introduced directly into the tissue site. Alternatively, viral vectors can 
be used which selectively infect the desired tissue, in which case administration may be 
accomplished by another route (e.g., systematically). 
RNAi constructs - siRNAs andmiRNAs 

RNA interference (RNAi) is a phenomenon describing double-stranded (ds)RNA- 
dependent gene specific posttranscriptional silencing. Initial attempts to harness this 
phenomenon for experimental manipulation of mammalian ceils were foiled by a robust 
and nonspecific antiviral defense mechanism activated in response to long dsRNA 
molecules. Gil etai. Apoptosis 2000, 5:107-114. The field was significantly advanced 
upon the demonstration that synthetic duplexes of 21 nucleotide RNAs could mediate gene 
specific RNAi in mammalian cells, without invoking generic antiviral defense 
mechanisms. Elbashir et al. Nature 2001, 41 1:494-498; Caplen et ai. Proc Natl Acad Sci 
2001 , 98:9742-9747. As a result, small-mterfering RNAs (siRNAs) and micro RNAs 
(miKNAs) have become powerful tools to dissect gene function. Hie chemical synthesis of 
small RNAs is one avenue &at has produced promising results. Numerous groups have 
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also sought the development ofDNA-based vectors capable of generating such siRNA 
within cells. Several groups have recently attained this goal and published similar 
strategies feat, in general, involve ascription of short hairpin (sh)RNAs that are 
efficiently processed to form siRNAs within cells. Paddison el ai. PNAS 2002, 99; 1 443- 
5 1448; Paddison et al. Genes & Dot 2002, 16:948-958; Sui et ai. PNAS 2002, 8:551 5-5520; 
and Brammelkamp et al. Science 2002, 296:550-553. These repoits describe methods to 
generate siRNAs capable of specifically targeting numerous endogenousiy and 
exogeuously expressed genes. 

Accordingly, the present toeniion provides a polynucleotide comprising an RNAi 
10 sequence that acts through an RNAi or miRNA mechanism to attenuate expression of a 
variant CFH gene. For instance, a polynucleotide of the invention may comprise a miRNA. 
or siRNA sequence that attenuates or inhibits expression of a variant CFH gene. In one 
embodiment, the miRNA or siRNA sequence is between about 19 nucleotides and about 75 
nucleotides in length., or preferably, between about 25 base pairs and about 35 base pairs in 
1 5 length. In certain embodiments, the polynucleotide is a hairpin loop or stem-loop that may 
be processed by RNAse enzymes (e.g., Drosha and Dieer). 

An RNAi construct contains a nucleotide sequence thai hybridizes under 
physiologic conditions of the cell to the nucleotide sequence of at least a portion of the 
mRNA transcript for a variant CFH gene. The double-stranded RNA need only be 
20 sufficiently similar to natural RNA that it has die ability to mediate RNAi. The number of 
tolerated nucleotide mismatches between the target sequence and the RNAi construct 
sequence is no more than 1 in 5 basepairs, or 1 in 10 basepairs, or 1 in 20 basepairs, or 1 in 
50 basepairs. It is primarily important the that RNAi construct is able to specifically target 
a variant CFH gene. Mismatches in the center of the siRN A duplex are most critical and 
25 may essentially abolish cleavage of the target RNA. In contrast, nucleotides at the 3' end 
of the siRNA strand that is complementary to the target RNA do not significantly 
contribute to specificity of the target recognition. 

Sequence identity may be optimized by sequence comparison and alignment 
algorithms known in die art (see Oribskov and Devereux, Sequence Analysis Primer, 
30 Stockton Press, 1991, and references cited therein) and calculating tf* percent difference 
between the nucleotide sequences by, for example, the Smith-Waterman algorithm as 
implemented in the BESTFIT software program using default parameters (e.g., University 
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of Wisconsin Genetic Computing Group). Greater fean 90% sequence identity, or even 
100% bttjuos.v • he [feibitory RNA and the portion of the target gene is 

preferred. Alternatively, fee duplex region of the RNA may be- defined functionally as a 
nucleotide sequence feat is capable of hybridizing wife a portion of fee target gene 
5 transcript (e.g., 400 mM Nad, 40mM PIPES pH 6.4, 1 mM EDTA, 50 °C or 70 °C 
hybridization for 12-16 hours; followed by washing). 

Production of polynucleotides comprising RNAi sequences can be carried oat by 
any of the methods for producing polynucleotides described herein. For example, 
polynucleotides comprising RNAi sequences can be produced by chemical synthetic 

10 methods or by recombinant nucleic acid techniques. Endogenous RNA polymerase of the 
treated cell may mediate transcription in vivo, or cloned RNA polymerase can be used for 
transcription in vitro. Polynucleotides of fee invention, including wildtype or antisense 
polynucleotides, or those feat modulate target gene activity by RNAi mechanisms, may 
include modifications to either the phosphate-sugar backbone or fee nucleoside, e.g., to 

1 5 reduce susceptibility to cellular nucleases, improve bioavailability, improve formulation 
characteristics, and/or change other pharmacokinetic properties. For example, fee 
phosphodiester linkages of natural. RN A may be modified to include at least one of a 
nitrogen or sulfur heteroatom. Modifications in RNA structure may be tailored to allow 
specific genetic inhibition while avoiding a general response to dsRNA. Likewise, bases 

20 may be modified to block the activity of adenosine deaminase. 'Polynucleotides of fee 
invention may be produced enzymatically or by partial/total organic synthesis, any 
modified ribonucleotide can be introduced by in vitro enzymatic or organic synthesis. 

Methods of chemically modifying RNA molecules can be adapted for modifying 
RNAi constructs (see, for example, Heidenreich et aL (199?) Nucleic Acids Res, 25:776- 

25 780; Wilson et al. (1994) J Mot Recog 7:89-98; Chen et ai (1995) Nucleic Acids Res 
23:2661-2668; Hirschbein et al. (1997) Antisense Nucleic Acid Drug Dev 7:55-61). 
Merely to illustrate, the backbone of an RNAi construct can he modified with 
phosphorothioates, phospboi midai phospb< i Moates, chimeric mefeylphosphonate- 
phosphodiesters, peptide nucleic acids, 5-propynyl-pyrimidine containing oligomers or 

30 sugar modifications (e.g., 2'-subsiituied ribonucleosidee, a-configuration). 

The double-stranded structure may be formed by a single self-complementary RNA 
strand or two complementary RNA strands. RNA duplex formation may be initiated either 



42 



WO 2006/0627 J 6 



Pf J I S2005/H41664 



inside or outside the ceil. The RNA may be introduced in an amount which allows 
delivery of at least one copy per cell. Higher doses (e.g., at least 5, 10, 1 00, 500 or 1000 
copies per cell) of double-stranded material may yield more effective inhibition, while 
lower doses may also be useful for specific applications. IiMjitkm is sequence-specific in 
5 that nucleotide sequences corresponding to the duplex region of the RNA are targeted for 
genetic inhibition. 

In certain embodiments, the subject RNAi constructs are "siRNAs." These nucleic 
acids are between about 19-35 nucleotides in length, and even more preferably 21-23 
nucleotides in length, e.g., coiresponding hi length to the fragments generated by nuclease 

1 0 "dicing" of longer double-stranded RN As. "Hie siRNAs are understood to recruit nuclease 
complexes and guide the complexes to the target mRNA by pairing to the specific 
sequences. As a result, the target mRNA is degraded by the nucleases in the protein 
complex or translation is inhibited. In a particular embodiment, the 2 i -23 nucleotides 
siRNA molecules comprise a 3 ! hydroxyl group. 

15 In other embodiments, the subject RNAi constructs are "miRNAs." microRNAs 

(rniRNAs) are small non-coding RNAs that direct post transcriptional reflation of gene 
expression through interaction with homologous mRNAs. miRNAs control the expression 
of genes by binding to complementary sites in target mRNAs from protein coding genes . 
miRNAs are similar to siRNAs. miRNAs are processed by tmcleolytic cleavage from 

20 larger double-stranded precursor molecules. These precursor molecules are often hairpin 
structures of about 70 nucleotides in hngth, with 25 or more nucleotides that are base- 
paired in the hairpin. The RNAse Ill-like enzymes Drosha and Dicer (which may also be 
used in siRNA. processing) cleave the miRNA precursor to produce an miRNA. The 
processed miRNA is single-stranded and incorporates into a protein complex, termed RISC 

25 or miRNP. This RNA-protein complex targets a complementary mRNA. miRNAs inhibit 
translation or direct cleavage of target mRNAs. (Brennecke et al. ; Genome Biology 4:228 
(2003); Kim et ah, Mol. Cells 19:1-15 (2005). 

In certain embodiments, miRNA and siRNA constructs can be generated by 
processing of longer double-stranded RNAs, for example, in the presence of the enzymes 

30" Dicer or Drosha. Dicer and Drosha are RNAse Ill-like nucleases that specifically cleave 
dsRNA Dicer has a distinctive structure which includes a helicase domain and dual 
RNAse IE motifs. Dicer also contains a region of homology to the 
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RDE1/QDE2/ARGONAUTE family, which have been g < iked to RNAi in lower 
eukaiyotes. Indeed, acti vation of, or overexpression of Dicer may be sufficient m many 
cases to permit RNA interference in otherwise non-receptive cells, such as cultured 
eufcaryoric cells, or mammalian (non-ooeytic) cells in culture or in whole organisms, 
5 Methods and compositions employing Dicer, as well as other RNAi enzymes, are described 
in U.S. Pat. App. Publication No. 2004/0086884. 

In one embodiment, the Drosophila in vitro system is used. In this embodiment, a 
polynucleotide comprising an RNAi sequence or an RNAi precursor is combined with a 
soluble extract derived fiom Drosophila embryo, thereby producing a combination. The 

10 combination is maintained under conditions in which the dsRNA is processed to RNA 
molecules of about 21 to about 23 nucleotides. 

The miRNA and siRNA molecules can he purified using a number of techniques 
known to those of skill in the art. For example, gel electrophoresis can be used to purify 
such molecules. Alternatively, non-denaturing methods, such as non-denaturing column 

15 chromatography, can be used to purify She siRNA and miRNA molecules. In addition, 
chromatography (e,g., size exclusion chromatography), glycerol gradient centrimgaiion, 
affinity purification with antibody can be used to purify siRNAs and miRNAs. 

In certain embodiments, at least one strand of the siRNA sequence of an effector 
domain, has a 3 ' overhang from about 1 to about 6 nucleotides in length, or from 2 to 4 

20 nucleotides in length. In other embodiments, the 3' overhangs are 1-3 nucleotides in 

length. In certain embodiments, one strand has a 3' overhang and the other strand is either 
blunt-ended or also has an overhang. The length of the overhangs may be Use same or 
different for each strand. In order to further enhance the stability of the siRNA sequence, 
die 3 5 overhangs can be stabilized against degradation. In one embodiment, the RNA is 

25 stabilized by including purine nucleotides, such as adenosine or guanosine nucleotides. 
Alternatively, substitution ofpyrinaidine nucleotides by modified analogues, e.g, 
substitution of uridine nucleotide 3" overhangs by 2'~deoxyfhyimdine is tolerated and does 
not affect the efficiency of RNAi. The absence of a 2* hydroxyl significantly enhances the 
nuclease resistance of the overhang in tissue culture medium and may be beneficial in vivo 

30 In certain embodiments, a polynucleotide of the invention that comprises an RNAi 

sequence or an RNAi precursor is in the form of a hairpin structure {named as hairpin 
RNA). The hairpin RNAs can be synthesized exogenously or can be formed by 
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transcribing from RNA polymerase ffi promoters In vivo. Examples of making and using 
such hairpin RNAs for gene silencing in mammalian cells are described in, for example, 
Paddison et al. Genes Dev. 2002, 16:948-58; McCaffrey ct al, Nature, 2002,418:38-9; 
McManus et aL, SNA 2002, 8:842-50; Yu et at, Proe Natl Acad Sci USA, 2002, 99:6047- 

5 52). Preferably, such hairpin RNAs are engineered in cells or in an animal to ensure 
continuous and stable suppression of a desired gene. It is known in (he art feat miRNAs 
and siRN As can be produced by processing a hairpin RNA in the cell. 

In yet other embodiments, a plasmid is used to deliver the double-stranded RN A, 
e.g., as a transcriptional product. After the coding sequence is transcribed, the 

1 0 complementary RNA transcripts base-pair to form the double-stranded RNA. 
Aptamers and small molecules 

The present invention also provides therapeutic aptamers that specifically bind to 
variant CFH polypeptides that are associated with AMD, thereby modulating activity of the 
variant CFH polypeptide. An "aptamer" may foe a nucleic acid molecule, such as RNA or 

15 DMA that is capable of binding to a specific molecule with high affinity and specificity 
(Ellington et al, Nature 346, 818-22 (1990); and Tuerk et ah, Science 249, 505-10 (1990)). 
An aptamer will most typically have been obtained by in vitro selection for binding of a 
target molecule. For example, an aptamer that specifically binds a variant CFH 
polypeptide can be obtained by in vitro selection for binding to a variant CFH polypeptide 

20 from a pool of polynucleotides. However, in vivo selection of an aptamer is also possible. 
Aptamers have specific binding regions which are capable of forming complexes with an 
intended target molecule in an environment wherein other substances in the same 
environment are not complexed to tire nucleic acid. The specificity of the binding is 
defined in terms of the comparative dissociation constants (Kd) of the aptamer for its 

25 iigand (e.g., a variant CFH polypeptide) as compared to the dissociation constant of the 

aptamer for other materials in the environment or unrelated molecules in genera l. A Kgand 
(e.g., a variant CFH polypeptide) is one which binds to the aptamer with greater affinity 
than to unrelated material. Typically, the Kd for the aptamer with respect to its ligand will 
he at least about 10-fold less than tire Kd for the aptamer with unrelated material or 

30 accompanying material in the environment. Even more preferably, the Kd will be at least 
about 50-fold less, more preferably at least about 100-fold less, and most preferably at least 
about 200-fold less. An aptamer will typically be between about 10 and about 300 



45 



WO 2006/0627 J 6 



Pf J I S2005/H41664 



ngth More commonly, an aptamer will be between about 30 and about 
100 nucleotides in length. 

Methods for selecting aptamers specific for a target of interest are known in the art. 
For example, organic molecules, nucleotides, amino acids, polypeptides, target features on 
5 cell surfaces, ions, metals, sails, saccharides, have all been shown to be suitable for 

isolating aptamers that can specifically bind to the respective ligand. For instance, organic 
dyes such as Hoechst 33258 have been successfully used as target ligands for in vitro 
aptamer selections (Werstuck and Green, Science 282:296-298 (1998)). Other small 
organic molecules like dopamine, theophylline, sulforhodamins B, and eellobiose have 
] 0 also been used as ligands in the isolation of aptamers. Aptamers have also been isolated 
for antibiotics such as kanamychi A, lividomycin, tobramycin, neomycin B, viomyciii, 
chloramphenicol and streptomycin. For a review of aptamers that recognize small 
molecules, see Farmilofc, Science 9:324-9 (1999). 

An aptamer of the invention can be comprised entirely of RNA. In other 
1 5 embodiments of the invention, however, the aptamer can instead be comprised entirely of 
DNA, or partially of DNA, or partially of other nucleotide analogs. To specifically inhibit 
translation in vivo, RNA. aptamers are preferred. Such RNA aptamers are preferably 
introduced into a cell as DNA that is transcribed into the RNA aptamer. Alternatively, an 
RNA aptamer itself can be introduced into a cell. 
20 Aptamers are typically developed to bind particular ligands by employing known in 

vivo or in vitro (most typically, in vitro) selection techniques known as SELEX (Ellington 
et al, Nature 346, 8 18-22 (1990); and Tuerk et ah, Science 249, 505-10 (1 990)). Methods 
of making aptamers are also described in, for example, U.S. Pat No. 5,582,981, PCT 
Publication No. WO 00/20040, U.S. Pat. No. 5,270, 163, Lorsch and Szostek, 
25 Biochemistry, 33:973 (1994), Manmroni et al., Biochemistry 36:9726 (1997), Blind, Proc. 
Nail Acad. Sci. USA 96:3606-3610 (1999), Huizenga and Szostak, Biochemistry, 34:656- 
663 (1995), PCT Publication Nos, WO 99/54506, WO 99/27133, WO 97/42317 and U.S. 
Pat. No. 5,756,291. 

Generally, in their most basic form, in vitro selection techniques for identifying 
30 aptamers involve first preparing a large pool of DNA molecules of the desired length that 
contain at least some region that is randomized or mufagemzed. For instance, a common 
oligonucleotide pool for aptamer selection might contain a region of 20-100 randomized 
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nucleotides flanked on both ends by an about 15-25 nucleotide long region of defined 
sequence useful for the binding of PGR primers. Hie oligonucleotide pool is amplified 
using standard PGR techniques, although any means that will allow faithful, efficient 
amplification of selected nucleic acid sequences can be employed. The DNA pool is then 
in vitro transcribed to produce RNA ttanscrrpts. The RNA transcripts may then be 
subjected to affinity chromatography, although any protocol which will allow selection of 
nucleic acids based on their ability to bind specifically to another molecule (e.g., a protein 
or any target molecule) may be used. In the case of affinity chromatography, the 
transcripts are most typically passed through a column or contacted with magnetic beads or 
the like on which the target ligand lias been hnmohilked, RNA molecules in the pool 
which bind to the ligand are retained on the column or head, while nonbindmg sequences 
are washed away. The RNA molecules which bind the ligand are then reverse transcribed 
and amplified again by PGR (usually after eiution). The selected pool sequences are then 
put through another round of the same type of selection. Typically, the pool sequences are 
put through a total of about three to ten iterative rounds of the selection procedure. The 
cDNA is then ampli fied, cloned, and sequenced using standard procedures to identify the 
sequence of the RNA molecules which are capable of acting as aptonea for the target 
ligand. Once an aptamsr sequence has been successfully identified, the aptamer may he 
further optimized by performing additional rounds of selection starting from a pool of 
oligonucleotides comprising the mutagemzed aptamer sequence. For use m the present 
invention, the aptamer is preferably selected for ligand binding in the presence of salt 
concentrations and temperatures which mimic normal physiological conditions. 

The unique nature of the in vitro selection process allows for the isolation of a 
suitable aptamer that binds a desired ligand despite a complete dearth of prior knowledge 
as to what type of structure might bind the desired ligand. 

The association constant for the aptamer and associated ligand is preferably such 
that the ligand functions to bind to the aptamer and have the desired effect at the 
concentration of ligand obtained upon administration of the ligand. For in vivo use, for 
example, the association constant should be such that binding occurs well below the 
concentration of ligand that can be achieved in the serum or other tissue. Preferably, the 
required ligand concentration for in vivo use is also below that which could have undesired 
effects on the organism. 
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The present invention also provides small molecules and antibodies that specifically 
bind to a variant CFH polypeptide feat is associated with AMD, thereby inhibiting the 
activity of a variant CFH polypeptide. Examples of small molecules include, without 
limitation, drags, metabolites, intermediates, eofaetors, transition state analogs, ions, 
5 metals, toxins and natural and synthetic polymers (e.g., proteins, peptides, nucleic acids, 
polysaccharides, glycoproteins, hormones, receptors and ceil surfaces such as cell walls 
and cell membranes). 

Antibodies 

10 Another aspect of the invention pertains to antibodies. In one embodiment, an 

antibody that is specifically reactive with a variant CFH polypeptide may be used to detect 
the presence of a variant CFH polypeptide or to inhibit acti vity of a variant CFH 
polypeptide. For example, by using immunogens derived from a variant CFH peptide, 
anti-protein/anti-peptide antisera or monoclonal antibodies can be made by standard 

1 5 protocols (see, for example, Antibodies: A Laboratory Manual ed, by Harlow and Lane 
(Cold Spring Harbor Press: 19SS)). A mammal, such as a mouse, a hamster or rabbit can 
be immunized with an immunogenic form of the variant CFH peptide, an antigenic 
fragment which is capable of eliciting an antibody response, or a fusion protein. In a 
particular embodiment, the inoculated mouse does not express endogenous CFH, thus 

20 facilitating the isolation of antibodies that would otherwise be eliminated as anti-self 
antibodies. Techniques for conferring immunogenicity on a protein or peptide include 
conjugation to carriers or other techniques well known in the art. An immunogenic portion 
of a variant CFH peptide can be administered in fee presence of adjuvant. The progress of 
immunization can be monitored by detection of antibody titers in plasma or serum 

25 Standard ELISA or other immunoassays can be used wife the inmiunogen as antigen to 
assess the levels of antibodies. 

Following immunization of an animal with an antigenic preparation of a variant 
CFH polypeptide, antisera can be obtained and, if desired, polyclonal antibodies can be 
isolated from the serum. To produce monoclonal antibodies, antibody-producing cells 

30 (lymphocytes) can be harvested from an immunized animal and rased by standard somatic 
ceil fusion procedures with immortalising cells such as myeloma cells to yield hybridoma 
cells. Such techniques are well known in the art, and include, for example, the hybridoma 
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technique (originally developed by Kobler and Milstein, (1975) Nature, 256: 495-497), fee 
human B cell hybridoma technique (Kozbsr et al, (1983) Immunology Today, 4: 72), and 
the EBV-hybridoma technique to produce human monoclonal antibodies (Cole et al., 
(1985) Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc. pp. 77-96). 
5 Hybridoma cells can be screened immajiochemically for production of antibodies 

specifically reactive with a variant CFH polypeptide and monoclonal antibodies isolated 
from a culture comprising such hybridoma cells. 

The term "antibody" as used herein is intended to incl ude fragments thereof which 
are also specifically reactive with a variant CFH polypeptide. Antibodies can be 

1 0 fragmented using conventional techniques and the fragments screened for utility in the 

same maimer as described above for whole antibodies. For example, F(ab)2 fragments can 
be generated by treating antibody with pepsin. The resulting F(ab)2 fragment can be 
treated to reduce disulfide bridges to produce Fab fragments. The antibody of the present 
invention is further intended to include bispeeific, single-chain, and chimeric and 

1 5 humanized molecules having affinity for a variant CFH polypeptide conferred by at least 
one CDR region of the antibody. In preferred embodiments, the antibody further 
comprises a label attached thereto and able to be detected (e.g., the label can be a 
radioisotope, fluorescent compound, enzyme or enzyme co-factor). 

In certain embodiments, an antibody of the invention is a monoclonal antibody, and 

20 in certain embodiments, the invention makes available methods for generating novel 

antibodies that bind specifically to variant CFH polypeptides. For example, a method for 
generating a monoclonal antibody that binds specifically to a variant CFH polypeptide may 
comprise administering to a moose an amount of an immunogenic composition comprising 
the CFH polypeptide effective to stimulate a detectable immune response, obtaining 

25 antibody-producing cells (e.g., cells from the spleen) from the mouse and fusing the 
antibody-producing cells with myeloma cells to obtain antibody-producing hybridomas, 
and testing the antibody-producing hybridomas to identify a hybridoma that produces a 
monocolonal antibody that binds specifically to tire variant CFH polypeptide. Once 
obtained, a hybridoma can be propagated in a cell culture, optionally in culture conditions 

30 where the hybridoma-derived cells produce the monoclonal antibody that binds specifically 
to the CFH polypeptide. The monoclonal antibody may be purified from the cell culture. 
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The team "specifically reactive with" as used in reference to an antibody is intended 
to mean, as is generally understood in the art, that the antibody is sufficiently selective 
between the antigen of interest (e.g., a variant CFH polypeptide) and other antigens that are 
not of interest that the antibody is useful fox, at minimum, detecting the presence of the 
5 antigen of interest in a particular type of biological sample, hi certain methods employing 
the antibody, such as therapeutic applications, a higher degree of specificity in binding may 
be desirable. Monoclonal antibodies generally have a greater tendency (as compared to 
polyclonal antibodies) to discriminate effectively between the desired antigens and cross- 
reacting polypeptides. One characteristic that influences the specificity of an 
1 0 antibody: antigen interaction is the affinity of the antibody for the antigen. Although the 
desired specificity may be reached wife a range of different affinities, generally preferred 
antibodies will have an affinity (a dissociation constant) of about 10*, 10" 7 , Iff*, 10* or 
less. 

In addition, the techniques used to screen antibodies in order to identify a desirable 
1 5 antibody may influence the properties of the antibody obtained. For example, if an 

antibody is to be used for binding an antigen in solution, it may be desirable to test solution 
binding. A variety of different techniques are available for testing interaction between 
antibodies and antigens to identify particularly desirable antibodies. Such techniques 
include ELISAs, surface plasmas resonance binding assays (e.g., the Biacore binding 
20 assay, Bia-core AB S Uppsala, Sweden), sandwich assays (e.g., fee paramagnetic bead 
system of IGEN International, Inc., Gaifeersburg, Maryland), western blots, 
immtmopreeipitation assays, and immunohistochetnistry. 

6. Screening Assays 

In certain aspects, the present invention relates to the use of CFH' polypeptides to 

25 identify compounds (agents) which are agonist or antagonists of CFH polypeptides. 
Compounds identified through this screening can be tested in cells of fee eye, (e.g., 
epithelial and endothelial cells) as well as other tissues (e.g., muscle and/or neurons) to 
assess their ability to modulate CFH activity in vivo or in vitro, in certain aspects, 
compounds identified through this screening modulate the formation of drusen deposits. 

30 Optionally, these compounds can further be tested in animal models to assess their ability 
to modulate CFH activity in vivo. 
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There are numerous approaches to screening for therapeutic agents that target CFH 
polypeptides, In certain embodiments, high-throughput screening of compounds can be 
earned out to identify agents that affect activity of CFH polypeptides. A variety of assay 
formats will suffice and, in light of the present disclosure, those not expressly described 
5 herein will nevertheless be comprehended by one of ordinary skill in the art. As described 
herein, fee test compounds (agents) of the invention may be created by any combinatorial 
chemical method. Alternatively, the subject compounds may be naturally occurring 
biomolecules synthesized in vivo or in vitro. Compounds (agents) to be tested for their 
ability to act as modulators of CFH activity can be produced, for example, by bacteria, 

10 yeast, plants or other organisms (e.g., natural products), produced chemically (e.g., small 
molecules, including peptidomimetics), or produced recombinantly. Test compounds 
contemplated by tire present invention include non-peptidyl organic molecules, peptides, 
polypeptides, peptidomimetics, sugars, hormones, and nucleic acid molecules. 

The test compounds of the invention can be provided as single, discrete entities, or 

1 5 provided in libraries of greater complexity, such as made by combinatorial, chemistry. 
These libraries can comprise, for example, alcohols, alkyl haiides, amines, amides, esters, 
aldehydes, ethers and other classes of organic compounds. Presentation of test compounds 
to the test system can be in either an isolated form or as mixtures of compounds, especially 
in initial screening steps. Optionally, the compounds may bo optionally derivatized with 

20 other compounds and have derivatizing groups that facilitate isolation of the compounds. 
Non-iimitmg examples of derivatizing groups include biotin, fluorescein, digoxygenin, 
green fluorescent protein, isotopes, polyhistidme, magnetic beads, glutathione S transferase 
(GST), photoactivatibie crosslinkers or any combinations thereof. 

In many drug screening programs which test libraries of compounds and natural 

25 extracts, high throughput assays are desirable in order to maximize the number of 

compounds surveyed in a given period of time. Assays which are performed in cell-free 
systems, such as may be derived with purified or semi-purified proteins, are often preferred 
as "primary" screens in that they can be generated to permit rapid development and 
relatively easy detection of an alteration in a molecular target which is mediated by a test 

30 compound. Moreover, the effects of cellular toxicity or bioavailability of the test 

compound can be generally ignored in the in vitro system, the assay instead being focused 
primarily on the effect of the drug on the molecular target. 
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In certain embodiments, the subject compounds are idc till i ku ability to 
interact with a CFH polypeptide of the invention. The interaction between the compound 
and the CFH polypeptide may be eovaient or non-cowlent. For example, such interaction 
can be identified at the protein avelusi it tr< m ht ideal methods, including photo- 
5 crosslinkmg, radiolabeled ligand binding, and affinity chromatography (Jakoby WB et al., 
1974, Methods in Enzymology 46:1). In certain cases, the compounds may be screened in 
a mechanism based assay, such as an assay to detect compounds which bind to a CFH 
polypeptide This iaj include so vent. Alternatively, 

the gene encoding a CFFI polypeptide can be transacted with a reporter system (e.g., jS- 

10 galactosidase, luciferase, or green fluorescent protein) into a cell and screened against the 
library preferably by a high throughput screening or with individual members of the 
library. Other mechanism based binding assays may be used, for example, binding assays 
which detect changes in free energy. Binding assays can be performed with the target 
fixed to a well, bead or chip or captured by an immobilized antibody or resolved by 

15 capillary electrophoresis. Hie bound compounds may be detected usually using 
colorimetric or fluorescence or surface plasmon resonance, 
7. Pharmaceutical Compositions 

The methods and compositions described herein for treating a subject suffering 
from AMD may be used for the prophylactic treatment of individuals who have been 

20 diagnosed or predicted to be at risk for developing AMD. In this case, the composition is 
administered in an amount and dose that is sufficient to delay, slow, or prevent the onset of 
AMD or related symptoms. Alternatively, the methods and compositions described herein 
may be used for the therapeutic treatment of individuals who suffer from AMD. In this 
case, the composition is administered in an amount and dose that is sufficient to delay or 

25 slow the progression of the condition, totally or partially, or in an amount and dose that is 
sufficient to reverse the condition to the point of eliminating the disorder. It is understood 
that an effective amount of a composition for treating a subject who has been diagnosed or 
predicted to be at risk for developing AMD is a dose or amount thai is in sufficient 
quantities to treat a subject or to treat the disorder itself. 

30 in certain embodiments, compounds of tire present invention (e.g., an isolated or 

recombmantly produced nucleic acid molecule coding for a CFH polypeptide or an isolated 
or recombinaatly produced CFH polypeptide) are formulated with a pharmaeeutically 
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acceptable carrier. For example, a CFH polypeptide or a nucleic acid molecule coding for 
a CFH poly peptide can be administered alone or as a component of a pharmaceutical 
formulation (therapeutic composition). The subject compounds may be formulated for 
administration in any convenient way for use m human medicine, 
5 In certain embodiments, the therapeutic methods of the invention include 

administering the composition topically, systemically, or locally. For example, therapeutic 
compositions of the invention may he formulated for administration by, for example, 
injection (eg., intravenously, subcutaneously, or intramuscularly), inhalation or 
insufflation (either through the mouth or the nose) or oral, buccal, sublingual, transdermal, 

1 0 nasal, or parenteral administration. The compositions described herein may be formulated 
as part of an implant or device. When administered, the therapeutic composition for use in 
this invention is in a pyTOgen-free, physiologically acceptable form. Further, the 
composition may be encapsulated or injected in a viscous form for delivery to the site 
where the target cells are present, such as to the cells of the eye. Techniques and 

1 5 formulations generally may be found in Remington's Pharmaceutical Sciences, Meade 
Publishing Co., Baston, PA, In addition to CFH polypeptides or nucleic acid molecules 
coding for CFH polypeptides, therapeutically useful agents may optionally be included in 
any of fee compositions as described above. Furthermore, therapeutically useful agents 
may, alternatively or additionally, be administered simultaneously or sequentially with 

20 CFH polypeptides or nucleic acid molecules coding for CFH polypeptides according to the 
methods of the invention, 

In certain embodiments, compositions of the invention can be administered orally, 
e.g., in the form of capsules, cachets, pills, tablets, lozenges (using a flavored basis, usually 
sucrose and acacia or tragacanth), powder's, granules, or as a solution or a suspension in an 

25 aqueous or non-aqueous liquid, or as an oil-in-water or water-in-oil liquid emulsion, or as 
an elixir or syrup, or as pastilles (using an inert base, such as gelatin and glycerin, or 
sucrose and acacia) and/or as mouth washes and the like, each containing a predetermined 
amount of an agent as an active ingredient An agent may also be administered as a bolus, 
electuary or paste. 

30 In solid dosage forms for oral admmisteation (capsules, tablets, pills, dragees, 

powders, granules, and the like), one or more therapeutic compounds of the present 
invention may be mixed with one or more pharmaceuticaily acceptable carriers, such as 
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sodium citrate or dicalckffl phosphate, and/or any of die following: (1) fillers or extenders, 
such as starches, lactose, sucrose, glucose, jnaumtoi, and/or silicic acid; (2) binders, such 
as, for example, carboxymethyleeilutose, alginates, gelatin, polyvinyl pyrralidone, sucrose, 
and/or acacia; (3) humeciants, such as glycerol; (4) disintegrating agents, such as agar- 
5 agar, calcium carbonate, potato or tapioca starch, alginic acid, certain silicates, and sodium 
carbonate; (5) solution retarding af e its, such as paraffin; (6) absorption accelerators, such 
as quaternary ammonium compounds; (7) wetting agents, such as, for example, cetyl 
alcohol and glycerol monostearate; (8) absorbents, such as kaolin and bentonite clay; (9) 
lubricants, such a talc, calcium stearate, magnesium stearate. solid polyethylene glycols, 

10 sodium lauryi sulfate, and mixtures thereof: and (10) coloring agents. In the case of 

capsules, tablets and pills, the pharmaceutical compositions may also comprise buffering 
agents. Solid compositions of a similar type may also be employed as fillers in soft and 
hard-tilled gelatin capsules using such excipients as lactose or milk sugars, as well as "high 
molecular weight polyethylene glycols and the like, 

1 5 Liquid dosage forms for oral administration include phannaceutically acceptable 

emulsions, mioroemulsions. solutions, suspensions, syrups, and elixirs. In addition, to the 
active ingredient, the liquid dosage forms may contain inert diluents commonly used m the 
art, such as water or other solvents, solubilizing agents and emulsitiers, such as ethyl 
alcohol, isopiopyl alcohol, ethyl carbonate, ethyl acetate, benzyl alcohol, benzyl benzoate, 

20 propylene glycol, 1,3-bmylene glycol, oils (in particular, cottonseed, groundnut, corn, 
germ, olive, castor, and sesame oils), glycerol, tetmhydrofutyl alcohol, polyethylene 
glycols and fatty acid esters of sorbitan, and mixtures thereof. Besides inert diluents, fee 
oral compositions can also include adjuvants such as wetting agents, emulsifying and 
suspending agents, sweetening, flavoring, coloring, perfuming, and preservative agents. 

25 Suspensions, in addition to the active compounds, may contain suspending agents 

such as ethoxykted isostearyi alcohols, polyoxyethylene sorbitol, and sorbitan esters, 
microcjrystalline cellulose, aluminum metahydroxide, bentonite, agar-agar and tragaeanth, 
and mixtures thereof. 

Certain compositions disclosed herein may be administered topically, either to skin 

3 0 or to mucosal membranes. The topical formulations may further include one or more of 
the wide variety of agents known to be effective as skin or stratum corneura penetration 
enhancers. Examples of these are 2-pyrroIidone, N-rnethyl-2-pyrrolidone, 
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dimetbylacetamide, diraemylformanude, propylene glycol, methyl or isopropyl alcohol, 
dimethyl sulfoxide, and azone. Addit mat ag ma; urtb r r i Ho make the 
formulation ousmei> ilJ j ept bl Exaj pies f the t are fats waxes, oils, dyes, 

< \ + \ s ! '» it tents. Keratol nt ' 

5 those "known in the art may also be included. Examples are salicylic acid and sulfur. 

Dosage forms for the topical or transdermal administration include powders, sprays, 
ointments, pastes, creams, lotions, gels, solutions, patches, and inhalants. The active 
compound may be mixed under sterile conditions with a pharmaceutical!}' acceptable 
carrier, and with any preservatives, buffers, or propeliants which may be required. The 

1 0 ointments, pastes, creams and gels may contain, in addition to a subject compound of the 
invention (e.g., an isolated or reeombinantly produced nucleic acid molecule coding for a 
CFH polypeptide or an isolated or recorabiiianily produced CFH polypeptide), excipients, 
such as animal and vegetable fats, oils, waxes, paraffins, starch, tragacanth, cellulose 
derivatives, polyethylene glycols, silicones, bentonites, silicic acid, tele and zinc oxide, or 

15 mixtures thereof. 

Powders and sprays can contain, in addition to a subject compound, excipients such 
as lactose, talc, silicic acid, aluminum hydroxide, calcium silicates, and poiyamide powder, 
or mixtures of these substances. Sprays can additionally contain customary propellents, 
such as chlorofktorohydrocarbons and volatile imsubstituted hydrocarbons, such as butane 

20 and propane. 

It is understood that the dosage regimen will be determined for an individual, taking 
into consideration, for example, va rious factors which modify the action of the subject 
compounds of the invention (e.g., m isolated or reeombinantly produced nucleic acid 
molecule coding for a CFH polypeptide or an isolated or reeombinantly produced CFH 

25 polypeptide), the severity or stage of AMD, route of administration, and characteristics 
unique to the individual, such as age, weight, and size. A person of ordinary skill in the art 
is able to determine the required dosage to treat the subject. In one embodiment the 
dosage can range from about 1.0 ng/kg to about 100 mg/kg body weight of the subject. 
Based upon the composition, the dose can be delivered continuously, or at periodic 

30 intervals. For example, on one or more separate occasions. Desired time intervals of 
multiple doses of a particular composition can be determined without undue 
experimentation by one skilled in the ait. For example, the compound may be delivered 
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hourly, daily, weekly, monthly, yearly (e.g. in a toe release form) or as a one time 
delivery. 

In certain embodiments, pharmaceutical compositions suitable for parenteral 
administration may comprise a CFH polypeptide or a nucleic acid molecule coding for a 

5 CFH polypeptide in combination with one or more pharmaceuiieally acceptable sterile 
isotonic aqueous or nonaqueous solutions, dispersions, suspensions or emulsions, or sterile 
powders which may be reconstituted into sterile injectable solutions or dispersions just 
prior to use, which may contain antioxidants, buffers, bactertostats, solutes which render 
the formulation isotonic with the Mood of the intended recipient or suspending or 

1 0 thickening agents. Examples of suitable aqueous and nonaqueous earners which may be 
employed in the pharmaceutical composi tions of the invention include water, ethanol 
polyols (such as glycerol, propylene glycol, polyethylene glycol, and the like), and suitable 
mixtures thereof, vegetable oils, such as olive oil, and injectable organic esters, such as 
ethyl oleate. Proper fluidity can be maintained, for example, by the use of coating 

1 5 materials, such as lecithin, by the maintenance of the required particle size in the case of 
di spersions, and by the use of surfactants. 

The compositions of the invention may also contain adjuvants, such as 
preservatives, we tting agents, emulsifying agents and dispersing agents. Prevention of the 
action of microorganisms may be ensured by the inclusion of various antibacterial and 

20 antifungal agents, for example, paraben, chlorobutanol, phenol sorbic acid, and the like. It 
may also be desirable to include isotonic agents, such as sugars, sodium chloride, and the 
like into the compositions. In addition, prolonged absorption of the injectable 
pharmaceutical form may be brought about by the inclusion of agents which delay 
absorption, such as alum 

25 In certain embodiments, fee present invention also provides gene therapy for the in 

vivo production of CFH polypeptides. Such therapy would achieve its therapeutic effect 
by introduction of CFH polynucleotide sequences into cells or tissues thai are deficient for 
normal CFH function. Delivery of CFH polynucleotide sequences can be achieved using a 
recombinant expression vector such as a chimeric virus or a colloidal dispersion system. 

30 Targeted liposomes may also be used for the therapeutic delivery of CFH polynucleotide 
sequences. 
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Various viral vectors which can be utUiaad for gene therapy as taught herein 
include adenovirus, herpes virus, vaccinia, or an RNA vims such as a retrovirus, A 
retroviral vector may be a derivative of a marine or avian retrovirus. Examples of 
retroviral vectors in which a single foreign gene can be inserted include, but are not limited 
5 to: Moloney murine leukemia virus (MoMnLV), Harvey murine sarcoma virus (HaMuSV), 
murine mammary tumor virus (MoMTV), and Rous Sarcoma Virus (IIS V). A number of 
additional retroviral vectors can incorporate multiple genes. All of these vectors can 
transfer or incorporate a gene for a selectable marker so that transduced, cells can be 
identified and generated. Retroviral vectors can be made target-specific by attaching, for 

1 0 example, a sugar, a glycolipid, or a protein. Preferred targeting is accomplished by using 
an antibody. Those of skill in tire art will recognize that specific polynucleotide sequences 
can be inserted into the retroviral genome or attached to a viral envelope to allow target 
specific delivery of the retroviral vector containing the CFli polynucleotide. In one 
preferred embodiment, the vector is targeted to cells or tissues of the eye, 

15 Alternatively, tissue culture cells can be directly iransfeeted with plasmids 

encoding the retroviral struetmal genes gag, pol and env, by conventional calcium 
phosphate transection. These cells are then transfected with the vector plasmid containing 
the genes of interest The resulting cells release the retroviral vector into the culture 
medium. 

20 Another targeted delivery system lor CFH polynucleotides is a colloidal dispersion 

system. Colloidal dispersion systems include macromoiecule complexes, mmocapsules, 
microspheres, beads, and lipkl-based systems including oii-in-water emulsions, micelles, 
mixed micelles, and liposomes. The preferred colloidal system of this invention is a 
liposome. Liposomes axe artificial membrane vesicles which are useful as delivery 

25 vehicles in vitro and in vivo. RNA, DMA and intact virions can be encapsulated within the 
aqueous interior and he delivered to cells in a biologically active form (see e.g., Braley, et 
a!., Trends Biochem. Sci., 6:77, 1981). Methods for efficient gene transfer using a 
liposome vehicle, are known in the art, see e.g., Manama, et a!, Biotechniques, 6:682, 
1988. The composition of the liposome is usually a combination of phospholipids, usually 

30 in combinat ion with steroids, especially cholesterol. Other phospholipids or other lipids 
may also be used. The physical characteristics of liposomes depend on pH, ionic strength, 
and the presence of divalent cations. 
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Examples of lipids useful in liposome production include . . idyl compounds, 
such as phospl iti h f glycerol, phosphatidylcholine, phosphatidylserme, 
pho&plu. i osides Illustrative 

phospholipids uiclude egg l ospliaf 1 >> ! ii i t [hip ^ 1 holme, and 
5 distearoylphosphatidylchoHae. Hie targeting of liposomes is also possible based on, for 
example, orga it> ceU-specificity, and and is known in the 

art. 

Moreover, the pharmaceutical preparation can consist essentially of the gene 
delivery system in an acceptable diluent, or can comprise a slow release matrix in which 

10 the gene delivery vehicle is imbedded. Alternatively, where the complete gene delivery 
system can be produced intact from recombinant cells, e.g. retroviral packages, the 
pharmaceutical preparation can comprise one or more cells which produce the gene 
delivery system In the case of the latter, methods of introducing the viral packaging cells 
may be provided by, for example, rechargeable or biodegradable devices. Various slow 

1 5 release polymeric devices have been developed and tested in. vivo in recent years for the 
controlled delivery of drugs, including proteioacious biopharmaeeutieals, and can be 
adapted for release of viral particles through die manipulation of the polymer composition 
and form. A variety of biocompatible polymers (inch din I ydrogels), including both 
biodegradable and non-degradabls polymers, can be used to form an implant for the 

20 sustained release of the viral particles by ceils implanted at a particular target site. Such 
embodiments of the present invention can be used for the delivery of an exogenously 
purified virus, which has been incorporated in the polymeric device, or for the delivery of 
viral particles produced by a cell encapsulated in the polymeric device. 

A person of ordinary skill in the art is able to determine the required amount to treat 
25 the subject, f t is understood that the dosage regimen will be determined for an individual, 
taking into consideration, for example, various factors which modify the action of the 
subject compounds of the invention, die severity or stage of AMD, route of administration, 
and characteristics unique to the individual, such as age, weight, and size. A person of 
ordinary skill tbe a is able to determine the required dosage to Ireat the subject, hi one 
30 embodiment, the dosage can range from about 1 .0 ng/kg to about 100 rag/kg body weight 
of the subject The dose can be delivered continuously, or at periodic intervals. For 
example, on one or more separate occasions. Desired time intervals of multiple doses of a 
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particular composition can be detennined without undue experimentation by one skilled in 
the art For example, the compound may be delivered hourly, daily, weekly, monthly, 
yearly (e.g. in a time release form) or as a one time delivery. As used herein, the term 
"subject" means any individual animal capable of becoi „n\ iffi icted with AMD. The 
5 subjects -include, but are not limited to, human beings, primates, horses, birds, cows, pigs, 
dogs, cats, mice, rats, guinea pigs, ferrets, and rabbits, in the preferred embodiment, the 
subject is a human being. 

Samples used in the methods described herein may comprise cells from the eye, 
ear, nose, teeth, tongue, epidermis, epithelium, blood, tears, saliva, mucus, urinary tract, 

1 0 urine, muscle, cartilage, skin, or any other tissue or bodily fluid from which sufficient 
DNA or RNA can be obtained. 

The sample should be sufficiently processed to render the DN A or RNA that is 
present available for assaying in the methods described herein. For example, samples may- 
be processed such that DNA from the sample is available for amplification or for 

1 5 hybridization to another polynucleotide. The processed samples may be crude lysates 
where available DNA or RNA is not purified from other cellular material. Alternatively, 
samples may be processed to isolate me available DNA or RNA from one or more 
contaminants that ate present in its natural source. Samples may be processed by any 
means known in the art that renders DNA or RNA available for assaying in the methods 

20 described herein. Methods for processing samples may include, without limitation, 

mechanical, chemical, or molecular means of lysing and/or purifying cells and cell lysates. 
Processing methods may include, for example, ion-exchange chromatography, size 
exclusion chromatography, affinity cinematography, hydrophobic interaction 
chromatography, gel filtration chromatography, ultrafiltration, electrophoresis, and 

25 immraioaffinity purification with antibodies specific for particular epitopes of the 
polypeptide 
8. Kits 

Also provided herein are kite, eg,, kits for therapeutic purposes or kits for defecting 
a variant CFH gene in a sample from an individual. In one embodiment, a kit comprises at 
30 least one container means having disposed therein a premeasured dose of a polynucleotide 
probe that hybridizes, under stringent conditions, to a variation in the CFH gene that is 
correlated with the occurrence of AMD in humans. In another embodiment, a kit 
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comprises at least one container means having disposed therein a premeasured dose of a 
polynucleotide primer that hybridizes, under stringent conditions, adjacent to one side of a 
variation in the CFH gene that is correlated with the occurrence of AMD in humans. In a 
flitther embodiment, a second polynucleotide primer that hybridize under strin 
5 conditions, to the other side of a variation in the CFH gene that i s correlated with (he 

occurrence of AMD in humans is provided in a premeasured dose. Kits further comprise a 
label and/or instructions for the use of the therapeutic or diagnostic kit in the detection of 
CFH in a sample. Kits may also include packaging material such as, but not limited to, ice, 
dry ice, styrofbara, foam, plastic, cellophane, shrink wrap, bubble wrap, paper, cardboard, 

10 starch peanuts, twist ties, metal clips, metal cans, drierite, glass, and rubber (see products 
available from www.papermart.com. for examples of packaging material). 

The practice of the present methods will employ, unless otherwise indicated, 
conventional techniques of cell biology, cell culture, molecular' biology, transgenic 
biology, microbiology, recombinant DNA, and immunology, which are within the skill of 

1 5 the art. Such techniques are explained folly in the literature. See, for example, Molecular 
Cloning: A Laboratory Manual, Cold Spring Harbor Laboratory (2001); DNA Cloning, 
Volumes I and II (D. N, Clover ed., 1985); Oligonucleotide Synthesis (M. J, Gait ed„ 
1984); MulKs et at. U.S. Patent No: 4,683,195; Nucleic Acid Hybridization (B, D. Hames 
& S. I Higgras eds. 1984); Transcription And Translation (B. D. Hames & S. J. Higgins 

20 eds. 1 984); Culture Of Animal Cells (R. L Freshney, Alan R, Liss, Inc., 1 987); 

Immobilized Cells And Enzymes (IRL Press, 1986;); B. Perhal, A Practical Guide To 
Molecular Cloning (1984); the treatise, Methods In Enzymology (Academic Press. Inc., 
N.Y.); Gene Transfer Vectors For Mammalian Cells (J. H. Miller and M. P. Calos eds., 
1987, Cold Spring Harbor Laboratory); Methods In Fmzyraology, Vols. 154 and 155 (Wu 

25 et al, eds.), Immunochemical Methods In Ceil And Molecular Biology (Mayer and Walker, 
eds., Academic Press, London, 1987); Handbook Of Experimental Immunology, Volumes 
MV (D. M. Weir and C. C. Blackweil, eds„ 1986); Manipulating the Mouse Embryo, 
(Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1986). 

EXAMPLES 

30 The following examples are for ffinstrative purposes and are not intended to be 

limiting in any way. 
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EXAM PLE 1 : Whole genom e SNP association for genes con-el ated with AMP. 



Described herein is a whole-genome case-control association study for genes 
involved m AMD . Two crucial factors were used in designing this experiment; clearly 
defined phenotypes were chosen for cases and controls. The definition of a case was based 
5 on both a quantitative photographic assessment of the presence of at least some large 
druses combined with photographic evidence of sight-threatening AMD (geographic 
atrophy or neovascuiar AMD). The definition of a control was based on the study 
participant having either no drusen. or only a tew small druses. Data was analyzed using a 
statistically conservative approach to correct tor the large number ofSNPs tested, thereby 
1 0 guaranteeing that the actual probability of a false positive is no greater than the reported p- 
values, 

A subset of individuals who participated in the Age-Related Eye Disease Study 
(AREDS) (AREDS Research Group, Arch Ophihamol 1 19, 1417, (2001)) were used in the 
association study. From the AREDS sample, 96 case subjects were identified who, at their 

1 5 most recent study visit, had either uniocular choroidal neovascularization (50 cases) or 
geographic atrophy either central or non-central to the macula (46 cases). The fellow eye 
of these case subjects was required to have at least one large drusen (>1 25 pm in diameter), 
and total drusen area equivalent to a circle of at least 1 06 1 fixa in diameter. The group of 
study participants who had both large drusen and sight-tteeatemng AMD was selected 

20 because there can be many precursors to the development of either choroidal 

neovascularization or geographic atrophy. Controls were 50 individuals from the AREDS 
sample who had few or no drusen (<63 jtan in diameter in each eye) for the duration of 
their participation in AREDS. Ail individuals identified themselves as "White, not of 
Hispanic origin." To the extent possible, the proportions of gender and smoking status 

25 were kept the same in cases and controls. Controls were purposely chosen to be older than 
the cases to increase the probability that they will remain without AMD (Table I), 



Table t Smmnary of sample phenqtypes. 





Cases 
(n-96) 


Controls 
(n-50) 


Males (%) 


44 


54 


Never smoked (%) 


36 


52 


...Ec«ix^Ely-sa.ioked4-%') 


58 


m 
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Currently smoke (%) 


5 


0 


Mean age (4- s.ci) (years) 


79*5 2 


82*2.2 


Age range {years} 


65-89 


78-8? 


*u ' .. ,i i ! (i* v&scuLi ' j other eye 
with at least one large dmsen (%) 






One eye with geographic atrophy AMD, 
other eye with at least one large drusen {%) 


48 


0 


Both eyes with few or no drusen (%) 


0 


100 



EXAMPLE .2; . Gengtypmg and SNP identification of individuals in study popula ti on 

Each individual was genotyped using the Affymetrix GeneChip Mapping 100K Set 
5 of mien >a i< (H Matsuzaki et ai., Nat Methods 1» 109 (2004)). This mapping assay 
consists of two chips (Xbaf and HindIJi) with approximately 5' >, - \? eac b that ate 
used for each individual. About 250 ng of genomic DNA was. digested with two restriction 
enzymes Xbal and HindlTi and processed .« •■ ordtng to the Affymetrix protocol (H. 
Matsuzaki et al„ Nat Methods 1, 109 (2004)). The images were analyzed using GDAS 
10 software (Afrymetrix), For the data obtained from each chip, two internal quality control 
measures were used: the call rate always exceeded 95% and heterozygosity on the X. 
chromosome correctly identified the gender of the individual. Thirty-one identical SNPs 
were placed on both chips and checked that they yielded the same genotype for the same 
individual to ensure that no samples were confused. 

1 5 Three experiments were performed to test the reproducibility of ihis system. Fust, 

4 samples were processed twice with the Xba chips. Next, 2 replicates of a reference DNA 
positive control provided by Asymetrix were run on Xba chips alongside the samples. 
Finally, results for 3 individuals were compared with genotyping using the Afrymetrix 10K 
SNP platform to test the accuracy of this assay (H. Matsuzaki et ah, Genome Res 14, 414 

20 (2004)), 

An assessment of the percentage of the individuals producing a genotype call for 
each SNP was made in order to examine the genotyping quality for each individual SNP. 
A SNP with a call rate of 1 00% means every individual is successfully assigned a genotype 
for this SNP and there is no missing data. Call rates were required to he at least 85% to 
25 remove SNPs for which genotyping vs as c a sistc at ' matic SNPs which are 
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mononiorphfc in the data were also removed, since these SNPs are unmfbrmative, SNPs in 
which genotype frequencies deviated from the Hardy- Weinberg equilibrium expectation 
(HWD ;f > 25, P - 0.05, ldf, after Bonferroni correction) were removed as being likely to 
contain genotyping errors rather than real disequilibrium. SNPs for which no homozygotes 
5 were observed In the entire sample were also likely due to errors and removed. Altogether, 
of the 116,204 SNPs genotyped, 105,980 SNPs with a call rate of at least 85%, both alleles 
observed, at least one hornozygote observed, and a HWD £ < 25 were found and 
considered. Of these, the 103,61 1 SNPs that lie on the 22 autosomal chromosomes were 
analyzed. A summary of genotyping quality can be found in Table 2. 
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Table 2, Genotyping quality control and mformativeness. 



Per-eMp data quality 


Median call rate per chip 


99.1% 


Minimum call rate per chip 


95.6% 


, !ip u>ro huh -en I, . r tu V 


292(100%) 


Per-iactivkhtal data quality 


Median call rati per it dividual 


?9.I% 


Minimum call rate per individual 


26.7% 


■v number of match. SNPs between two chips 


30.7/31 


Minimum number of matches, for common SNPs between two chips* 


28/31 


Reproducibility 


Xba Repeat coi cates) 


99.886% 


Xba Positive control concordant e{ replicates) 


99.870% 


10K concordance (3 replicates) 


99.767% 


Call rate (per-SNP) 


Total number of SNPs 


116204 


SNPs with 100% call rate 


81456 


SNPs with call rate between 85% and 100% 


33262 


SNPs with call rate less than 85% 


1486 


Lo cu s Pol ym orpiiisni 


Number of SNPs with no polymorphism observed 


8538 


Number oi SNPs with v tot i t e icy '0 01 


3604 


Number of SNPs with only heterozygofes observed 


19 


Number of polymorphic SNPs with no heterozygotes observed 


71 


Hardy-Weinberg Equilibrium 


Number of SNPs significantly out of equilibrium 


231 



*For fiie most part, wheu SNPs do not match it is due tc 
called, In only 3 out of 4485 comparisons is a mismatch observed, which is equivalent 
to 99.93% concordance. 
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Allelic association with disease status was tested for each SHP. A 2x2 contingency 
table of allele frequencies was constructed. The Pearson x 2 value and a P-vahie were 
calculated, based oo the central X distribution under the null hypothesis of no association 
5 with 1 degree of freedom. This nominal P-value was corrected for multiple testing by 
applying the Bonfemmi correction, in which only SNPs with a p-value less tliaa 
0.05/103,61 5 - 4.8x1 0" 7 were considered. Tins produced a Bonferrod-corrected P-value 
This correction is known to be conservative and thus may "overcorrecT the raw p-values 
(L, M. Mclotyre, E. R, Martin, K. L. Simonsen, N. L. Kaplan, Genet Epidemiol 19, 18 
10 (2000)). While this technique may overlook real associations, it adjusts for the large 
number of multiple comparisons and yields p-values that do not underestimate the false 
positive rate. 

Two methods of genomic control were used to look for population stratification, 
GC and GCF (8. Devlin, S. A. Bacanu, K. Roeder, Nat Genet 36, 11 29 (2004)). In the first 

1 5 method, the median v 2 value was taken for allelic association wife a number of SNPs 

assumed to be miassociated with the disease (null SNPs). The test statistic jftt) values were 
divided by tins median, and tested for significance using the X distribution. Alternatively, 
for the GCF method, the mean rather the median of the null jr 2 statistics was used; 
significance of the quotient was tested using the F(1,L) distribution, where L is the number 

20 of null SNPs used (B. Devlin, S. A. Bacantt, K. Roeder, Nat Genet 36, 1 129 (2004)). Two 
different sets of unassoeiated SNPs were used: ail the SNPs successfully genotyped except 
the two significant (see below) ones, and the set of 31 SNPs that are in common between 
the two chips used in the assay (see Example 2 above). 

The candidate region was defined by looking for adjacent SNPs in which all four 
25 gametes were observed (R. R. Hudson, N. I- Kaplan, Genetics 111, 147 (1985)) and 
bounding the region there. To look at linkage disequilibrium between SNPs in the 
candidate region, haplotype frequencies in the region were inferred using PHASE version 
2.1 (M. Stephens, P. Donnelly, Am J Hum Genet 73, 1 162 (2003); M. Stephens, N. J, 
Smith, P. Donnelly, Am J Hum Genet 68, 978 (2001)). Based on the inferred haplotype 
30 frequencies across the entire region, pairwise linkage disequilibrium was calculated by first 
computing the two-locus haplotype frequencies implied by the overall haplotype 
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frequencies. The measure of linkage disequilibrium, D', was then calculated using 
standard equations (D. L, Haiti, A, G. Clark, Principles of Population Genetics (Smauer 
Associates, Sunderland, MA, ed, Haiti, 1997)) and plotted using the program GOLD (G. 
R. Abecasis, W. O. Cookson, Bioinfomiaties 16, 182(2000)). 

5 To define (he smaller haplotype blocks within the 4~gamete region, the HapMap 

data website was used f http ://ww.hapmap.org) . Genotypes for SNPs in the region 
between SNPs rs 10494744 and rs 10484502 were downloaded. Genotypes for the CEU 
population (CEPH Utah population of northern and western European ancestry) were 
downloaded and visualized using Haploview version 3.0. Haplotype blocks were then 
1 0 defined using the method and parameters of Gabriel et al (S. B. Gabriel et al , Science 296, 
2225 (2002)). 

Haploiypes across the narrower region defined by the HapMap block were also 
inferred using PHASE version 2.1. Haplotypes with an estimated frequency of at least 1% 
were considered for further analysis. Phyiogenstic trees were built using the maximum 
1 5 parsimony of PHYLIP 3.62 C'dnapars" program). The odds ratio in a nested cladistic 

framework was calculated for the haploiypes (P. Arrm'tage, G, Bern', Statistical Methods in 
Medical Research (Blaekwell Scientific Publications, Oxford, ed. Second, 1987); A. R. 
Temptetan, E. Boerwinkle, C. F. Sing, Genetics 117, 343 (1987)). 

Odds ratios, confidence intervals, and population attributable risk were calculated 
20 as described in P. Anuitage, G. Berry, Statistical Methods in Medical Research (Blaekwell 
Scienti fic Publications, Oxford, ed. Second, 1987). The population frequency of the alleles 
of interest (see Example 4 below) is relatively high, 23% for and 41% for homozygous 
rs380390 and rs 1329428, respectively. Therefore, the odds ratios necessarily calculated 
from the case control design study used here will over-estimate (without changing the 
25 significance levels) the equivalent relative risk estimate needed to calculate lifetime risk, A 
prospective cohort study design will provide valid estimates of lifetime risk in persons who 
have and have not inherited the alleles. 
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AMD 

Of fee autosomal SNPs, only two, rs3SQ390 and rsl0272438 5 arc significantly 
associated with disease status (Bonferrom corrected p=0.0043 and p=0.0080, respectively; 
5 Figure 1 A), One criticism of ease-control association studies such as this one is that 
population stratification can result in talse positive results. If the cases and controls are 
drawn from populations of different ancestry, with different allele frequencies, it is 
possible to detect these population differences instead of loci associated with the disease. 
All individuals in this study self-identify their ethnicity as non-Hispanic white and all of 

1 0 the case and control individuals are drawn from the same AREDS population. There was 
some differential recruiting of cases from office practices and reeraitrog of controls from 
radio and newspaper advertising (AREDS Research Group, Ophthamology 107, 2224 
(2000)). Finding two SNPs out of >1 00,000 implied no genetic stratification, but genomic 
control methods were used to control for this possibility {B. Devlin, S. A . Bacaau, K. 

1 5 Roeder, Nat Genet 36, 1 129 (2004)). It was consistently found that the significance of the 
tests was not inflated and that, therefore, these two SNPs are significantly associated with 
disease. 

SNP rs380390 was successfully genotyped in all individuals. In 21 individuals, no 
genotype was determined for SNP rs!0272438, and it appears to be excessively out of 

20 Hardy-Weinberg equilibrium (HWEx z =36), indicating possible genotypmg errors. Missing 
genotypes were determined by resequencing. After including these additional genotypes, 
the association was no longer significant after Bonferrom correction. Furthermore, the 
SNP with the third lowest p-valae, rsl329428 (Bonferroni corrected p=0.I4), is located 1 .8 
kb away from rs3 80390 on fee same chromosome. The genotype frequencies at these two 

25 neighboring loci clearly vary between the case and control populations (Figure 1 B). 
Homozygous for the C allele of rs3S0390 and the C allele at »t 329248 clearly have an 
increased risk of developing AMD (Table 1). The risk conferred by tee genotypes 
accounts for approximately 45% (rs380390) to 61% (rs 1 329248) of the cases observed in 
the population (Table 3), Therefore, we decided to focus on these two SNPs as marking 

30 our most promising locus. 
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Table 3. Risk ratios and population attributable risks for various genotypes and 



hapiotypes, 





is38O390 (C/G) 


rsI329428(< H 


Risk allele 


C 


C 


Allelic Asso »l p-value 


4k-08 


1.4e-06 


Odds ratio td ni a >%CI) 


4.6 (2.0-11) 


4.7(1.0-22) 


i u; . >5%ci) 


70%(42%-S4%) 


(0*/ - l '{!%) 


Frequ cy in HapMaj t i 1 


0.70 


0.82 


Odds ratio (recessive) (95% CI) 


7.4 (2.9-19) 


5.2 (2.9-13) 


PAR (95% CI) 


4<>%(3I%~57%) 


61%(43%~73'! .) 


Frequency in HapMap CEU 


0.23 


0.41 



]hmndn} mtU ^ k ^ ^ refcf t0 (he'risk ta-kr consisting of having at least 
one copy (dominant) or two copies (recessive) of the risk allele. PAR 
5 is the population attributable risk. The dominant odds ratio and PAR 

compare likelihood of AMD in individuals with one copy of the risk 

! is in 1 i i f 3 1 lite 

recessive odds ratio and PAR compare likelihood of AMD in 
individuals with two copies of the risk allele versus individuals with 
10 no more than one copy of the risk allele. The population frequencies 

for the risk genotyp > 1 1 EUI lap population 

(CEPH collecti on of Utah residents of northern and western European 
ancestry). 



15 rs380390 and rsl 329248 He in an intron of the gene for complement factor H 

(CFH). As both of these SNPs are otmooding and neither appeal's to alter a conserved 
sequence, these two SNPs may be in linkage disequilibrium with a corresponding 
functional mutation. To circumscribe the region in which the functional mutation may lie, 
the linkage disequflibrium throughout tins region was analyzed (Figure 2 A). The two 

20 associated SNPs lie in a region of high linkage disequilibrium that is around 500 kb long. 
As this region is longer than other typically observed blocks of high linkage disequilibrium 
(S. B Gabriel et ah, Science 296, 2225 (2002)) and there are long stretches in tins region 
where there are no SM*s in our dataset (Figure 2B), other data sources with denser SNP 
coverage were used to narrow down the region. 

25 Data from the International HapMap project was used to analyze patterns of linkage 

disequilibrium in a population of residents of Utah with ancestry from northern and 
western Europe (the CEPH. sample) (The International HapMap Consortium, Nature 426, 
789 (2003)). In the 500 kb region of interest, there are 152 SNPs in the HapMap data set 
Using a standard definition ofBnkage disequilibrium blocks (S. B Gabriel et ah, Science 
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296, 2225 (2002)), it was found that the two associated SNPs lie in a block that is 41 fcb 
long and entirely contained within the CFH gene {Figure 2C). 

There are six SNPs front the present study's data set is this 41 kb region. These 
SNPs form four predominant haplotypes with a frequency greater than 1% (Table 4). 
Combined, these four haplotypes represent 99% of the chromosomes in this study. 
Reconstructing inferred haplotypes and building a phylogenetic tree allowed assessment of 
the evolutionary relationship between haplotypes (Figure 2D). Using inferred haplotypes 
for each individual the odds ratio of disease m a nested cladistie framework under both 
dominant and recessive models were computed (A. R. Templeton, B. Boerwinkle, C. F. 
Sing, Genetics 1 17, 343 (1987)). The highest risk is conferred by hapiotype NI, which is 
the only hapiotype containing the risk allele at SNP rs38039O. 

.live disease \ 



iSaino 


rs20 19727 


re 10489456 


rs3 753396 


rs380390 


rs2284664 


rsl329428 | Frequency 


Nl 


A 


C 


T 


C 


C 


G 


0.59 


Nt 


A 


c 


T 


G 


C 


G 


0.0068 


N3 


A 


c 


T 


G 


T 


A 


0,12 


N4 


A 


T 


C 


G 


C 


G 


0,15 


N5 


T 


C 


T 


G 


c 


A 


0.12 


m 


T 


C 


T 


G 


c 


G 


0.0071 



, , j ± prog HAS! < tot:! \a\i Horn 

,( hens, N J Smith, P. Donnelly, Am J Hurn < 
jf i , t pioi^ i 1 i- - ' J > * " * > ' i 1 1 1 < 1 > md in the 41 5* 

[ ij 1 t Ut defined bv d H:'»Map data. Frequences ate the t> n wd frequency of each hapiotype n 
the coir.bir.ed case and control population. The two SNPs that show association in the initial analysis are 
indicated in boldface. 

Having at least one copy of this hapiotype increases the risk for AMD 4,6-fold 
(95% CI 2.0-1 1), Having tvvo copies of this hapiotype inc reases the risk for AMD 7.4-fold 
(95% CI 3.0-19). Therefore, functionally relevant mutation should be found in the context 
of hapiotype Nl . This mutation will occur somewhere in the CFH gene, as the 4 1 kb 
hapiotype block is entirely within CFH. 
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EXAMPLE 5: Resequence confffl ! . - -v- ml HI am C Qrrela tM^li.AMD 

To identify the functional mutation uMerlying susceptibility to AMD, 96 
individuals (66 cases and 30 controls) were chosen for exom'c ^sequencing, including the 
exon/mton junctions. Most of tee individuals were selected either because SNP 
rs380390 was homozygous (representing opposite risk groups) or SNP rsl0272438 was not 
successfully genotyped (the same plates were used to re-sequence this SNP for 
genotyping). Three additional individuals were randomly selected to get a total of 96 for a 
Ml plate. Primer design, PCR amplification, bi-directional sequencing of PCR products, 
and mutation analyses were performed by Oenaissauce (New Haven, CT). 

All CFH exons were sequenced, including those outside of the 4ikb block, as well 
as fits region of SNP £$380390 as a control. Priority was given to sequencing homozygous 
at SNP rs380390 to make it easier to determine haplotypes- SNP rs38039O was 
successfully resequeneed in 93 individuals; the genotype derived from resequenemg 
matched the original genotype in ail cases. A total of 50 polymorphisms were identified; 
1 7 of these have a minor allele frequency of at least 5% (Table 5). Of these 1 7, three 
represent non-synonymous mutations. If drese SNPs are ranked based on the allelic 
association ^ measure, SNP rs? 061 170 is the most associated among the non-synonymous 
SNPs . This SNP represents * mutation between tyrosine and bistidine. This SNP is 
located in exon 9 of CFH, only 2 kb upstream of the 4 1 kh haplotype block. Adding this 
SNP to the haplotype analysis reveals that 97% of the chromosomes with the highest-risk 
haplotype (N 1) also have the risk allele (His), 

Table 5, New polymorphisms identifi cl «,'^o^.te ^uencing. 

• : : ?T ... , T. ...... i \A if. - 



promoter 



promoter 



promote! 



G/A 



nonsynoaomous 
noacoding 



242105 



005 > 



A A Change 
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introo 3 




T/G T~ noncoding J 0005263 j 


. 1 



exonl 


96315 


G/A In i i 0 52t 3 Arg 127 His 








A/C | synonomous [ 0-415789 j 


^ rsl061147" " 




83059 " 


T/C 


noncoding 


0.005263 








82966 


on 


noiicoding 


"6.450526 " 




rs482934 


ititfOH 7 


82957 


A/G 


noncoding 


"0^05263™ 










C/A 


nonsynoaomous 


0.005208 


Gin 400 Lys 






CVT 




0.454894 


Mis 402 Tw 


' rs i061170 


intron 9 


" '58652 


T/C 


noncoding 


T.005319" 






exon 10 


585 16 


G/A 




0.22043 




TS2274700 


intron 10 


58319 


A/G 


noncoding 


0.005319 




rs20367S 




58260 


C/G 


noncoding 


0.005319 






"'intron "i'o" 


" 56838 


, 1 


noncoding 


0.367021 




rs203674 


"exon 52 


47084 


G/A i nonsvuonomous j 0,005263 


Val 609 Ik 




intron 12 


46992 


i. . n.Hicwlm" i 0.005208 






Ston 13 


45721""' 


A/G 




0,143617 





rs3753396 


exon 15 




A/G 


synonomous 


0.005576™ 






intron 1 5 


""40549 


A 


noncoding 


0.215054 




rs75 14261 




40445 


err 


noncoding 


0.021277 






intron J 5 


40412 


o/c 


noncoding 


0.36559 i 




rs380390 


intron 1 5 


40335 


G/C 


noncoding 


0.00531 f l 




rs38O06O 


nitron 15 


40179 


c/r 


noncoding 


0.215054 




1*7540032 


intron 15 


35577 


T/G 


noncoding 


0.005208 




rs43562S 


intron 15 


35537 


C/A 


noncoding 


0,357895 




rs375046 


i ur> i 16 


35263 


C'T 


noncoding 


0.005263 




rs428060 




34821 


OT 


synonomous 


0.026316 








34786 


G/T 




0.005263 


Ser S90 He 


rs515299 




31825 


A/C 


noncoding 


0,005319 






exon IS 


31689 


G/T 


non synonomous 


0.154255 


Giu 936 Asp 


rel065489 




30673 


T/G 


noncoding 


0.005556 




rs3S5892 




30547 


T/C 


noncoding 


0.111702 




rs 16840522 




30546 


\G 


noncoding 


0.005319 




rr,3 85543 


exon 19 


30396 


i.-f 


nonsyaonoroous 


0.005319 


Val 1007 Leu 


isS34399 


inirort 19 


28886 


T/C 


noncoding 


0.154255 




r:^. 


exon 20 


28877 


OT 


synonomous 


0.154255 




rsS 1.^29 


exon 20 


28867 


A/T 


[103 synonomous 


0.015957 


Asn 1050 Tyr 




nitron 20 


28592 


A/G 


noncoding 


0.012987 
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26589 '"" 


G/C ; noncorfing 








exon 22 


25219 


OA 


nonsynonomous 


0.005556 


ProlJfiSGfej 




exon 22 


250SS 


err 


i)oti;;ynofiomoui 


0.005618 


Arg 1210 Cys 





or the c..n~ . 4 of GenBsnk accession AL04S744.S. MAP is minor afieSe frequency. 

Other data support the finding that mutations in CFH are correlated with AMD. 
The gene for CFH is located on chromosome lq3l } a region that had been previously 



5 identified by six independent linkage scans to be involved in AMD (J. Majewsfci et al, Am 
J Hum Genet 73, 540 (2003); J. M. Seddon, S. L. Sautangelo, K. Book, S. Choog, I Cote, 
Am J Hum Genet 73, 780 (2003); D. E. Weeks et al.. Am J Hum Genet 75, 1 74 (2004); G. 
R. Abecasis et a?. , Am J Hum Genet 74, 482 (2004); S. K. Iyengar et al, Am J Hum Genet 
74, 20 (2004);arid D, W. Semite et al., Hum Mol Genet 12, 33 1 5 (2003)). In one of these 

10 linkage studies, using a single large pedigree the authors concluded that mutations hi a 
different gene in this region (HEMICENTTN- I), was responsible for AMD (D. W. SchuJte 
et al., Hum Mol Genet 12, 331 5 (2003)). This conclusion was based on the observation 
that of all the polymorphisms tested, only the HEMICENTTN- 1 mutation perfectly 
congregated with disease stains. Mutations in HEMICENTTN- 1, however, have not been 

1 5 found to be generally associated with AMD in three separate, independent population- 
based association studies (G. R. Abecasis et al., Am J Hum Genet 74, 4S2 (2004); M. 
Hayashi et at, Ophthalmic Genet 25, 1 1 1 (2004); and G. J. McKay et al , Mol Vis 10, 6S2 
(2004)). Mutations in CFH, as disclosed herein, are therefore more likely to be the cause 
of linkage signals observed at chromosome lq31. 

20 Examp le 6: Itnmunolocalization of C5b-9 co mplex in th e eves of patients suffering from 
AMD 

Various components of the complement cascade, including the terminal C5b-9 
complex, have been identified as components of drusen in the eyes of patients with AMD 
(L. V. Johnson, W. P. Leitner, M. K. Staples, D. H. Anderson, Exp Eye Res 73, 887 
25 (2001); R. F. Muffins, S. R. Russell, D, H. Anderson, G. S. Hageman, FASEB J 14, 835 
(2000)), The eyes of four patients with AMD were examined to look for the presence of 
C5b-9 (Figure 4). Post-mortem retinas from four donors were examined. Three were 
obtained through die Foundation Fighting Blindness (FFB) eye donor program. All of 
these had a clinical diagnosis of dry AMD. One pair of eyes embedded in paraffin was 
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obtained from an 86 year old Caucasian female throngl tb «t< , /sen of the ^ k 
School of Medicine. No clinical history was available. Histologically, these retinas have 
multiple large or coalescing druses with minimal RPE and photoreceptor loss consistent 
with a diagnosis of early AMD. Approval for research on human post mortem donor eyes 
5 was obtained from the Yale School of Medicine. 

Upon enucleation, eyes were fixed in 4% paraformaldehyde, 0.5% glutaraldehyde 
in 0.1 M phosphate buffer for several days. The fixed eyes were transferred to 2% 
paraformaldehyde for storage. Six 0,5 cm circular punches were taken from each of the 
AMD donor eyes. Three of these were selected from the central retina at the junction of 
10 atrophic and more normal retina, and the remaining three from peripheral retina. Retinal 
plugs were embedded in paraffin and sections cut at 5pm. 

Following deparaffinizadon and rehydration, antigen retrieval was performed by 
boiling sections in a microwave oven for 10 minutes in 10 mM sodium citrate (pH 0.0). 
Sections wore allowed to cool for 20 minutes, prior to a 5-minute endogenous peroxidase 

15 block in 5% HjOa, Immunohistochemistry was performed using a mouse monoclonal 

antibody against human activated complement C5b-9 (Quidel Corporation, San Diego, CA, 
catalogue #A239). Primary antibody was applied at a concentration of 1:250 in IX PBS. 
Biotraylated goat anti-mouse (cat # BA9200) secondary antibody (Vector, Bmlingame, 
CA) was used at a concentration of 1:200. Nickel enhanced diaminobenzidine (DAB; cat 

20 # SK4100; Vector) was used to visualize hound antibody. Negative controls were obtained 
by omission of the primary antibody, images were obtained with a Zeiss Axioplan 
microscope equipped with differential interference contrast lenses and a Zeiss Axiocam 
digital camera. 

imrmmoThioK , ncc vlicroscopy for CFH 

25 Donor eyes were embedded in optimal cutting temperature compound (OCT; Miles 

Laboratory, Fildiart, IN), snap frozen, and stored at -70°C. Frozen retina sections were cut 
at 8 to 10 pm and placed on slides (Superfrost'Plus; Fisher Scientific, Fair Lawn, NJ). All 
human eyes were obtained with the informed consent of iite donors, and the research with 
human eyes was performed in accordance with the tenets of tin ■ n of Helsinki 

30 and the institational Review Board 0RB). 
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For immrawfluorescence labeling,, frozen sections of human retina were fixed in 
4% paraformaldehyde in phosphate buffer saline (PBS) for 10 minutes, The tissue sections 
were blocked for 30 minutes with 5% normal donkey serum (Jackson hrnmunoresearch, 
West Grove, PA), diluted in IC buffer (PBS, containing 0.2% Tween-20, 0.1% sodium 
5 azide), and incubated for 1 hour at mom temperature with a goat anti-human Factor H 
antibody (Quidel, Santa Clara, CA) diluted 1:200 in staining buffer (IC buffer plus 1% 
normal donkey serum), Sections were washed repeatedly in IC buffer and incubated for 1 
hour with the nuclear dye 4 > J 6'~diamino~2 phenylindole (DAP1; I ug/mL) and Alexa-488 
Donkey anti-goat antibodies (Molecular Probes, Eugene, OR) diluted 1 :250 in staining 

1 0 buffer. After repeated washing with IC buffer, sections were covered in mounting medium 
(Gel Mount, Bioraeda, Foster City, CA) and coverslipped. For the control, the same 
concentration of anti-human factor H antibody was preineubated for 1 hour with purified 
human factor H protein (Calbiochem, La Joik, CA) at the ratio of 3 ug for 1 ul of 
antibodies. The pretreated antibodies were then used to stain tissue sections as just 

1 5 described. Specimens were analyzed on a laser seaming confocal microscope (model SP2; 
Leica Microsystems, Extern, PA) equipped with NoraarsM optics. Immunolabeled and 
negative control sections were imaged under identical scanning conditions. Images were 
processed with Photoshop (Adobe Systems, San Jose, CA). 

In all patients, deposition of activated complement C5b-9 was noted in Brush's 
20 membrane. Immunostaining frequently extended to include the intercapillary pillars, and 
was strongly present within drusen. Staining was rarely noted in the stroma vascularis. 
However, when it was present, it was invariably located in the inner (toward the retina) 
walls of choroidal veins, and in severe eases, arteries. Ho immunostaining for C5h~9 was 
noted in the retina or elsewhere in sections. The negative control tailed to exhibit any 
25 staining. These and other biochemical analyses of the composition of drusen may indicate 
that AMD results from an aberrant inflammatory process in which inappropriate 
complement activation plays a role (G, S. Hageman et al, Prog Retin Eye Res 20, 705 
(2001)), This is supported by a mouse model of AMD in which complement components 
are found in the drusen (J, Ambati ei al., Nat Med 9, 1390 (2003)). 

30 Moreover, both age and smoking, two significant risk factors for AMD, influence 

plasma levels of complement factor H (J. Esparza-Gordillo etah, Iramunogenetics 56, 77 
(2{ K)4)) C 1 3 have also been observed in an EST library derived from human 
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RPE and choroid ■ tow et ah, Mol Vis 8, 205 (2002)), Imnmnofiuorescence 
experiments confirm that C.FH is present in this region of the eye (Figure 3). The 
fluorescent images and their corresponding DIC images obtained from two different areas 
of human retina sections show strong st£ tub g i c hoj >id . essels and area close to RPE 
5 (likely to be underneath the Batch's membrane) (Figure 3). This finding is consistent with 
the observation that the RPE and choroid produce mRNA for several complement 
components found in drusen (R. F. Mullins, S. R. Russell, D, H. Anderson, G. S. Hageman, 
FASEB J 14, 835 (2000)). Drusen of similar composition to thai found m AMD are found 
in the eyes of patients with memhranoproliferative glomerulonephritis type E (MPGNIT), a 

10 kidney disease (R. F. Mullins, N, Aptsiauri, G. S. Hageman, Eye 15, 390 (2001)); factor FI 
deficiency can cause MPGKII (S. R. D Cordoba, J. Esparza-Gordillo, H, G. d. Jorge, M. 
Lopez-Trascasa, P. Sanchez-Coital, Mol Immunol 41, 355 (2004)). Our immanostaining 
experiments (Figures 3 and 4) suggest a pathogenesis of AMD in which loss, impairment, 
or deficiency of factor H results in complement deposition in choroidal capillaries (more 

15 severe) and choroidal vessels (1 ssen ere) with subsequent leakage of plasma proteins in to 
Bruch's membrane. Finally, nutritional supplementation witih zinc at 80 mg/d > f < « ' ises 
the risk of AMD; biochemical studies have shown that factor H function in sensitive to 
ame concentration (AREDS Research Group, Arch Ophthamol 119, 1417, (2001); A. M. 
Blom, L, Kask, B, Ramesh, A. Hillarp, Arch Biochera Biophys 418, 1 08 (2003)). 

20 The present invention provides among other things polynucleotides useful for 

identifying or aiding in identifying individuals at risk for developing AMD, as well as for 
diagnosing or aiding in the diagnosis of AMD. While specific embodiments of the subjec t 
invention have been discussed, the above specification is illustrative and not restrictive. 
Many variations of the invention will become apparent to those skilled in the art upon 

25 review of this specification. The full scope of the invention should be determined by 
reference to the claims, along with their full scope of equivalents, and the specification, 
along with such variations. 

All publications and patents mentioned herein are hereby incorporated by reference 
in their entirety as if each individual publication or patent was specifically and individually 

30 indicated to be incorporated by reference, hi case of conflict, the present application, 
including any definitions herein, will control. 
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Also incorporated by reierence in their entirety are an iyras ;leotide and 
polypeptide sequences which reference an accession number correlating to an entry in a 
public database, such as those maintained by The Institute for Genomic Research (IIGR) 
(www.tigr.org) and/or the National Center for Biotechnology information (NCR!) 
5 (www,ncbi.nhn.nih.gov). 
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Table 6. Primer sequences used in resequencmg. 



Rii.-i.in 


Forward primer sequence 


Reverse primer sequence 


promoter 


A<}AATCC.TGGTCTCTGTGTGTGG 


A GC AG CTuGTG A TA TGCTCTGG 


promoter 


PC \ \ VTGAG vGi GO \GTTCC 


CTGTTCACAACGTCCAGTTCTCC 


Bxo'i ! 


GTGCGAGTGCAGTGAGAATTGG 


AACrCAACAATGTCAAAAGCC 


ex on "> 




Gi GAA'l rGATA -\AT1X \Gi « 


jexon 3 


ACCTC AG CCTCCCA A AGTGC 


rGCATACTGl i CTCTCi 


jexon 4 


• \< ( G ■ ' « ( 


CAGGCTGGATFGGl'inTGG 




i l \< tt\ ( A 1 A iAAA( UTi AGO 


ACTTCTTTGCACCAGTCTCTTCC 


jexon <i 


GATAAATCATlTATfAAGCGG 


GAACCTTGAA' , •. ' \ATGC 


pxon 7 


* < AA! f( iAG U AAGG 


rAIGAGlTTGGGCAAGTTCG 


It on S 


rCATCTTCATfAACAAAGACX 


AGATCTATTTTGGTCACTTFGC 


tacoa 9 


cirnini i i 


riATACACAGTTGAAAAACC 


Uon 10 


■ ■ i'ATI C 


AGAGTaGGA A a i.GC CTGA AT GG 


bxon 11 


CATAG ATT A TTTTTGTACGG 


CAAAACTCCCTTCTTTTCCC 


exon 12 


ATCTGATGCCCCTCTGTATGACC 


A'ITGAGTACTGAATACATG'ICC 


exon 13 


CACCATTCTTGA'TTGTTTAGG 


GAATCTCCATAGTAATAAGG 


jcxoa H 


CA ( iTTGATGGA i < 


\TTGA \ n \] \Aut V< 3A1L.A 


axon 15 


CATTTCAGCGACAGAATACAGG 


GTGTGTGTOTGTGTGTGTGC 


iattoa 35 


AAGGCAGGAAAGTGTCCTTA1GC 


G i CA AA' 11 AC" I G A A A A'l C ACC 


ssxon IS 


AACTGTTACACAGCTGAAAAG 


GTGGTGATTGATTAATGTGC 


sswan 17 


GGTGGAGGAATATATCTrTGC 


\f UAAA1 AGAt H \V*< \TOC 




CGAT AGA GAGACAGACA CCAGAAGG 


CAGCTATAATTTCCCACAGCAGTCC 


exon 19 


GTGTAATCTCAATTGCT'ACGGCrACC 


C A ACTA G CTGGG ACTTCAGATGC 


exon 20 


TAGTTTCATGTCTTTTCCTC 


GAATTTTA AG C AO ATCAGTC 


exon 22 


CCAGGACTCATTrCTTTCACC 


( V 1 iTTGG 


exon 22 


rQATCrrTrCTACATAGTTCG 


GGAGTAAAACAATACATAAAAAATG 



77 



it 



1 



6 



1 

111 



s S ? 



g 3! 8 8 £ 



WO 2006/0627 16 



79 



PCT/US2005/W41664 




WO 2000062716 PCT/US2005/W41664 




WO20A6/O62716 



Claims 

W e cla im: 

1, An isolated polynucleotide for Hie detection of a variant CFH gene, in a sample 
from an mdividual, comprising a nucleic acid molecule that specifically detects a variation 

5 in the CFH gene that is correlated with the occurrence of age related macular degeneration 
in humans, 

2, The polynucleotide of claim l s wherein the polynucleotide is a probe that 
hybridizes, under stringent conditions, to a variation in the CFH gene that is correlated with 
the occurrence of age related macular degeneration in humans, 

H) 3 . Hie probe of claim 2, wherein the variation encodes an amino acid other than 

histidine at position 402 of the CFH protein. 

4. The probe of claim 3, wherein the variation encodes tyrosine at position 402 of 
the CFH protein. 

5. The probe of claim 2 5 wherein the probe is a DNA probe. 

1 5 6, The probe of claim 5, wherein the probe is from about 8 nucleotides to about 

500 nucleotides. 

7. The probe of claim 5, wherein the probe is from about 1 0 nucleotides to about 
250 nucleotides. 

8. The probe of claim 5, wherein the probe comprises one or more non-natural or 
20 modified nucleotides. 

9. The probe of claim 8, wherein the. one or more non-natural or modified 
nucleotides are radioactive, fluorescently, or chemically labeled nucleotides. 

10. A polynucleotide primer that hybridizes, under stringent conditions, adjacent to 
a variation in the CFH gene that is correlated with the occurrence of age related macular 

25 degeneration in humans. 

1 i . The polynucleotide primer of claim 10, which hybridizes immediately adjacent 
to a vari ation in the CFH gene that is correlated with the occurrence of age related macular 
degeneration in humans. 

12. A pair of polynucleotide primers that specifically detect a variation in the CFH 
30 gene thai is correlated with the occurrence of age related macular degeneration in humans, 
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\ t i i p u < , i hybrid i the varia 

second poiynucla i prim bridtzes to Qie other side of the variation, 

13. A pair of polynucleotide primers that hybridize to a region of DMA that 
comprises a variation in the CFH gene that: is correlated with the occurrence of age related 

5 macular degeneration in humans, wherein the polynucleotide primers hybridize to the 
region in such a manner that the ends of the hybridized primers proximal to the variation 
are from about 20 to about 10,000 nucleotides apart. 

14. The pair of polynucleotide primers of claim 12, wherein the variation encodes 
an amino acid other tfian histidine at position T t 2 >f theCT t j otein 

10 15. The pair of polynucleotide primers of claim 14, wherein the variation encodes 

tyrosine at position 402 of the CFH protein. 

16. The pair of polynucleotide primers of claim 12, wherein the primers are DNA 
primers, 

17. The pair of polynucleotide primers of claim 16, wherein the primers are each 
15 from about 8 nucleotides to about 500 nucleotides. 

18. The pair of polynucleotide primers of claim 16, wherein the primers are each 
from about 10 nucleotides to about 250 nucleotides. 

19. The pair of polynucleotide primers of claim 16, wherein the printers comprise 
one or more non-natural or modified nucleotides. 

20 20. The pair of polynucleotide primers of claim 19, wherein the one or more non- 

natural or modified nucleotides are radioactive or fluareseenily labeled nucleotides. 

21. A method of detecting, in a sample obtained from an individual, a variant CFH 
gene that is con-elated with the occurrence of age related macular degeneration in humans, 
comprising: 

25 (a) combining file sample with a polynucleotide probe that hybridizes, 

under stringent conditions, to a variation in the CFH gene that is correlated 
with the occurrence of age related macular degeneration in humans, but not 
to a wildtype CFH gene; and 

(b) determining whether hybridization occurs, 
30 wherein the occurrence of hybridization indicates that a variant CFH gene 
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that is correlated with the occurrence of age related macular degeneration is 
present in the sample. 

22. A method of detecting, in a sample obtained from an individual, a variant CFH 
gene that is correlated with the occurrence of age related macular degeneration in humans, 

5 comprising: 

(a) combining the sample with a polynucleotide probe that hybridizes, 
under stringent conditions, to a variation in the CFH gene that is correlated 
with the occurrence of age related macular degeneration in humans, thereby 
producing a combination; 
10 (b) maintaining the combination produced in step (a) under stringent 

hybridization conditions; and 

(c) comparing hybridization that occurs in the combination with 
hybridization ma control wherein fee control is a polynucleotide probe that 
does not bind to a variation its the CFH gene that is correlated with the 
1 5 occurrence of age related macular degeneration in humans or binds only to a 

wildtype CFH gene, and the sample is the same type of sample as in (a) and 
is treated the same as the sample in (a), and 

wherein the occurrence of hybridization in the combination but not in the 
control indicates that a variant CFH gene that correlates with age related 
20 macular degeneration is present in the sample. 

23. The method of claim 22, whexem the extent of hybridization is determined in 
step (c). 

24. A method of detecting, in a sample obtained from an individual, a variant CFH 
gene that is correlated with the occurrence of age related macular degeneration in humans, 

25 comprising: 

(a) combining a first portion of the sample with a polynucleotide probe that 
hybridizes, under stringent conditions, to a variation in the CFH gene thai is 
eon-elated with the occurrence of age related macular degeneration in 
humans; 

30 (b) combining a second portion of the sample with a polynucleotide probe 

that hybridizes, under stringent conditions, to a wildtype CFH gene; and 
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(e) detemumng whether hybridization occhib, 
wherein the occurrence of hybridization in the Ri . : : > ion but not in the 
second portion indicates that a variant CFH gene that is correlated with the 
occurrence of age related macular degeneration is present in the sample. 



5 



25, The method of claim 21, wherein the variation encodes an amino acid other 



than Mstidine at position 402 of the CFH protein, 

26. The method of claim 25, wherein the variation encodes tyrosine at position 402 
of the CFH protein. 

27. The method of claim 21, wherein the sample comprises cells obtained from the 
10 eye, ear, nose, teeth, tonpe, epidermis, epithelium, blood, tears, saliva, mucus, urinary 

tract, urine, muscle, cartilage, skin, or any other tissue or bodily fluid. 

28. The method of claim 21, wherein the polynucleotide probe is a DNA probe, 

29. The method of claim 21, wherein the polynucleotide probe is from about 8 
nucleotides to about 500 nucleotides. 

1 5 30. A method of detecting, in a sample obtained from an individual, a variant CFF1 

gene that is correlated with the occurrence of age related macular degeneration in tomans, 
comprising; 



20 



(a) combining the sample with a pair of polynucleotide primers, wherein the 
first polynucleotide primer hybridizes to one side of DNA encoding amino 
acid 402 of the CFH protein and the second polynucleotide primer 
hybridizes to (he other side of DNA encoding amino acid 402 of the CFH 
protein; 



(b) amplifying DNA in the sample, thereby producing amplified DNA; 



(c) sequencing amplified DNA* and 



25 



(d) detecting in the DNA the presence of a variation that encodes an amino 
acid other than histidine at positi on 402 of the CFH protein , 
wherein the presence of the variation indicates that a variant CFH gene that 
is correlated with the occurrence of age related macular degeneration irt 
humans is detected in the sample. 
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31. A method of" identity! tig or aiding in identifying an individual at risk for 
developing age related macular degeneration, comprising ssayhig a sainpl obtained from 
the individual for the presence of a variant CFH gene that is correlated with the occurrence 
of age related macular (lege nca ion in simians, wherein the presence of a variant CFH 
5 gene indicates that fee individual is at risk for developing age related macular 
degeneration. 

33, A method of identify big or aiding in identifying an individual at risk for 
developing age related macular degeneration, comprising: 

(a) combining a sample obtained from the individual ritl • Imtuk 
10 probed I - s onditions, to a variation in the CFH 

gene that is correlated with the occurrence of age related macular 
degeneration in humans, but does not hybridize to a wildtype CFH gene; 
and 

(b) determining whether hybridization occurs, 

1 5 wherein the occurrence of hybridization indicates that the individual is at 

risk for developing age related macular degeneration. 

33. A method of identifying or aiding in identifying an individual at risk for 
developing age related macular degeneration, comprising: 

(a) obtaining DNA from an individual,: 

20 (b) sequencing a region of (he DNA that comprises the nucleotides that 

encode amino acid 402 of the CFH protein; and 

(c) detemtimng whether a variation that encodes an amino acid other than 
hist idine at position 402 of the CFH protein is present in the DNA, 
wherein the presence of the variation indicates that the individual is at risk 

25 for developing age related macular degeneration, 

34. A diagnostic kit for detecting a variant CFH gene in a sample fiom an 
individual, comprising; 

(a) at least one container means having disposed therein a polynucleotide 
probe that hybridizes, under stringent conditions, to a variation in the CFH 
30 gene that is correlated with the occurrence of age related macular 

degeneration in humans; and 
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(b) a label and/or msiructtons for the use of the diagnostic kit in the 
detection of a variant CFH gene in a sample. 

35. A diagnostic kit for detecting a variant CFH gene in a sample irom an 
individual, comprising; 

5 (a) at least one container means having disposed therein a polynucleotide 

primer that hybridizes, under stringent conditions, adjacent to one side of a 
variation in the CFH gene that is correlated with the occurrence of age 
related macular degeneration in humans; and 
(b) a label and/or instructions for &e use of the diagnostic kit in the 

10 detection of CFH in a sample. 

36. The diagnostic kit of claim 35, additionally comprising a second polynucleotide 
primer that hybridizes, under stringent conditions, to the other side of the variation in the 
CFH gene that is correlated with the occurrence of age related macular degeneration in 
humans. 

15 37. A composition for treating a subject suffering from age related macular 

degeneration, comprising; 

(a) an effective amount of an isolated or recombinant!}' produced wildrype 
CFH polypeptide, or a fragment thereof; and 

(b) a pharmaceutical!*' acceptable carrier. 

20 38. The composition of claim 37, wherein the CFH polypeptide or the fragment 

thereof inhibits the activation of C3. 

39. A method of treating a subject suffering from age related macular degeneration, 
comprising administering to the subject an effective amount of the composition of claim 
37. 

25 40. A composition for treating a subject suffering from age related macular 

degeneration, comprising: 

(a) an effective amount of an isolated or recombinant!}' produced nucleic 
acid molecule coding for a CFH polypeptide, or a fragment thereof; and 

(b) a pharmaceutical!)' acceptable carrier. 
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41 . A method of treating a - bj cl ^generation, 
comprising administering to die subject an effective amount of the composition of claim 
40. 

42. A method of deter tin| > i > imple obtained from an individual, a variant CFH 
5 polypeptide that is correlated with the occurrence of age related macular degeneration in 

humans, comprising: 

(a) combining die sample with an antibody that binds to a variant CFH 
polypeptide that is correlated with the occurrence of age related macular 
degeneration in humans; and 

10 (b) determining whether binding occurs, 

wherein the occurrence of binding indicates that a variant CFH polypeptide that is 
correlated with the occurrence of age related macular degeneration is present in the sample. 

43. A composition for treating a subject suffering from or at risk for age related 
macular degeneration, comprising: 

15 (a) a nucleic acid molecule comprising an antisense sequence that 

hybi to a variant CFH gen r thR tha is cm related with the 
occurrence of age related macular degeneration in humans; and 

(b) a pharmaceuticaHy acceptable carrier. 

44. The composition of claim 43, wherein hybridization of the antisense sequence 
20 to the variant CFH. gene reduces the amount ofRNA transcribed from the variant CFH 

gene. 

45. The composition of claim 43, wherein hybridization of the antisense sequence 
to the variant CFH mllNA reduces the amount of protein translated from the variant CFH 
mRNA, and/or alters the splicing of the variant CFH mRNA. 

25 46. The composition of claim 43, wherein said nucleic acid molecule includes one 

or more modified nucleotides or nucleosides that enhance in vivo stability, transport across 
the cell membrane, or hybridization to a variant CFH gene or mRNA. 

47. A method foi titMti < 1 t suffering fiom or at risk, for age related macular 
degeneration* mpri ■ , o the subject ai cttve amount of the 

30 composition of claim 43 . 
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48. A composition for treating a subject suffering from or at risk for age related 
macular degeneration, comprising: 

(a) a nucleic acid molecule comprising a siRNA or miRNA sequence, or a 
precursor thereof, that hybridizes to a variant CFH gene or mRNA that is 

5 correlated with the occ urrence of age related macular degeneration in 

humans; and 

(b) a pharmaceutical!;/ acceptable carrier. 

49. The composition of claim 48, wherein hybridization of the siRNA or miRNA 
sequence to the variant CFH gene reduces the amount of RNA transcribed from fee variant 

10 CFH gene, 

50. Tire composition of claim 48, wherein hybridization of the siRNA or miRNA 
sequ ence io the variant CFH mRNA reduces the amount of protein translated from the 
variant CFH mRNA, and/or alters the splicing of the variant CFH mRNA. 

51. The composition of claim 48, wherein said nuc leic acid molecule includes one 

1 5 or more modified nucleotides or nucleosides that enhance in vivo stability, transport across 
the cell membrane, or hybridization to a variant CFH gene or mRNA. 

52. A method for treating a subject suffering from or at risk for age related macular 
degeneration, comprising administering to the subject an effective amount of the 
composition of claim 48. 

20 53, Ac omposition for treating a subject suffering from or at risk for age related 

macular degeneration, comprising: 

(a) an aptamer that binds to a variant CFH polypeptide feat is correlated 
with the occurrence of age related macular degeneration in humans; and 

(b) a pharmaceuticalty acceptable carrier, 

25 wherein binding of the aptamer to the variant CFH polypeptide reduces the activity of the 
variant CFH polypeptide. 

54. A method for treating a subject suffering from or at risk for age related macular 
degeneration, comprising administering to the subject an effective amount of the 
composition of claim 53. 
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55. A composition ibr heattiig a subject suffering from or at risk for age related 
macular degeneration, comprising: 

(a) a small molecule that binds to a variant CFH polypeptide thai is 
correlated with tlie occurrence of age related macular degeneration in 

5 humans; and 

(b) aphannaceutically acceptable carrier, 

wherein binding of the small molecule to the variant CFH polypeptide reduces the activity 
of the variant CFH polypeptide. 

56. A method for treating a subject suffering from or at risk for age related macular 
1 0 degeneration, comprising administering to the subject an effective amount of the 

composition of claim 55. 

57. A composition for treating a subject suffering from or at risk for age related 
macular degeneration, comprising: 

(a) an antibody that binds to a variant CFH polypeptide that is correlated 
1 5 with the occurrence of age related macular degeneration in humans; and 

(b) a phamiaceutically acceptable carrier. 

wherein binding of the antibody to the variant CFH polypeptide reduces the activity of the 
variant CFH polypeptide. 

58. A method for treating a subject suffering from or at risk for age related macular 
20 degeneration, comprising administering to the subject an effective amount of the 

composition of claim 57, 
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SEQUSHCS LISTING 

<I10> Yale University 
Hoh , Josephine 

<12 0> METHODS AHD COMPOSITIONS FOE TSEATIRG OCULAR DISORDERS 



<130> YU-PWO-038 

<X50> US 60/629,363 
<1S1> 2004-11-18 

<1B0> US 60/64 9,479 
<151> 2005-02-02 

<150> US 60/672,345 
<I51> 200S-04-1S 

<16i» 59 

<17Q> FaatSSQ for Windows Version 4.0 

<210> 1 

<211> 4 004 

<212> DNA 

<213» Homo sapiens 

<400> 1 



eetfcttgcag 


caagttcttt 


cctgcactaa 


tcacaattct 


tggaagagga 


gaactggacg 


60 


ttgtgaacag 


agttagctgg 


taaatgtcct 


cctaaaagat 


ccaaaaaatg 


agactfcctag 


120 


caaagattat 


ttgccttatg 


ttatgggcta 


tt.tgtgfc.agc 


agaagattgc 


aatgaacttc 


180 


ctccaagaag 


aaafcaeagaa 


attetgacag 


gttcctggtc 


tgaceaaaca 


tatccagaag 


24 0 


gcaccc&ggc 


tatctataaa 


tgecgccctg 


qatataoatc 


tcttggaaat 


gtaataatgg 


300 


tatgcaggaa 


gggagaatgg 


gttgctctta 


atccattaag 


gaaatgtcag 


aaaaggccct 


360 


gtggacatcc 


tggagatact 


ccttttggta 


cfctttaccct 


tacaggagga 


aatgtgttfcg 


420 


aatatggtgt 


aaaagctgtg 


tatacatgta 


atgaggggta 


tcaattgcta 


ggtgagatta 


480 


attaccgtga 


atgtgacaca 


gatggatgga 


ccaatgatat 


tcctatatgt 


gaagttgtga 


540 


agtgtfctacc 


agtgacagca 


ccagagaatg 


gaaaaattgt 


cagtagtgca 


atggaaccag 


600 


at.cgggaata 


ceattttgga 


caagcagtao 


ggtttgtatg 


taactcaggc 


tacaagatfcg 


660 


aaggagatga 


agaaatgcat 


tgttcagacg 


atggtttttg 


gagtaaagag 


aaaceaaagt 


720 


gtgtggaaat 


ttcatgcaaa 


tccccagatg 


ttataaatgg 


atctccfcata 


tctcagaaga 


78C 


ttatttataa 


ggagaatgaa 


cgafcfctcaat 


ataa&tgtaa 


catgggttat 


gaatacagtg 


840 


aaagaggaga 


tgctgtatgc 


actgaatctg 


gatggcgtcc 


gttgccttca 


tgtgaagaaa 


900 


aataatgtga 


taatccttat 


attccaaatg 


gtgactactc 


acctfctaagg 






gaactggaga 


tgaaatcacg 


taccagtgta 


gaaatggttt 


ttatcctgca 


acccggggaa 


1020 


atacagcaaa 


atgcacaagt 


aotggctgga 


tacctgctcc 


gagatgtace 


ttgaaacctt 


1080 


gtgattatcc 


agacattaaa 


catggaggtc 


tatatcatga 


gaatafcgcgt 


agaecatact 


1140 


ttccagtagc 


tgtaggaaaa 


tattactcct 


attactgtga 


tgaacafcttt 


gagactccgt 


1200 


caggaagtta 


ctgggatoac 


attcattgca 


cacaagatgg 


atggtcgccs 




1260 


gcctcagaaa 


atgttattfct. 


ecttatttgg 




taatcaaaat 




1320 


agtttgtaca 


gggtaaatct 


atagacgttg 


octgccatcc 


tggcfcacgct 


cttccaaaag 


1380 


cgcagaccac 


agttacatgt 


atggagaatg 


gctggtctcc 


tactooaaga 


tgcatccgtg 


1440 




ttccaaatca 


agtatagafca 


ttgagaatgg 


gtttatttct 


gaatcfccagfc 


IS 00 


afcacatatgc 


cttasaagaa 


aaagcgaaat 




aetaggatat 


gfcaacageag 


1560 


atggtgaaac 


atcaggatea 


attacatgtg 




atggtcagct 


caacccacgt 


1S2 0 


gcattaaatc 


ttgtgatatc 


ccagtattta 


tgaatgcoag 


aactaaaaat 


gacttcacat 


1680 


ggtttaagct 


gaatgaeaca 


ttggactatg 


aatgccatga 


tggttatgaa 


agcaatactg 


1740 


gaagcaccac 


fcggttceafca 


gtgtgtggtt 


acaatggttg 


gtcfcgattta 


cccatatgtt 


18 0 0 


atgaaagaga 


atgcgaactt 


octaaaatag 


atgtacactt 


agfefccefcgat 


cgeaagaaag 


1860 


accagtataa 


agttggagag 


gtgttgaaat 


tetcctgcaa 


accaggattt 


acaatagttg 


1920 
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qacctaattc cqtttagagc taccaetttg gattgfcctcc tgacctccca atatgtaaaq 1960 
gtaca ati ji:gg cacci tg sactcct aa tg aaa 204 

iaa ; j atatta ttgcaatcct * it a<* 2100 

caaaggoacc taacaaaatt caatqtqttq atggacagtg gacaacttta ccagtgtgta 2160 
q gt tC c ga agaet tatac ctgaactfcgs aca - igcttt 222 

j rjattcag tggaatfccas ttgctcagaa catttaca 
aac: aegtgtati atq ?act , att cccca 

, a - Htf t- actt gaggaacatt 2400 
ia tt tea aar taac taag t agatgt a j 2 160 

! * t ~ 'J 

ea i.sf acaattatgc ccacctccac ctcagattcc caa tea 
ccacactgaa ttatcaqqat ggagaaaaag tateagt.tet: tSgcwagaa aattatctaa 2540 

P »aat ag atggaagatg gcagbcaats acact rgtg 

rtqawwst tccatattaaa caaceaecta agaaagaaca eggaaccatt aactcatcca 2/60 
, ;a „ ■ ttat ;acaaggga ctasattgag t.tata ttgi gagggtggtt 2820 
tcagsatacc agaagaaaaf: gaaacaaeaL gctacaaggg aaaatggagt tctcaaactc 2b 80 

2 94 0 

it ggagaagaag ttacg ) 3000 

igcc tg latqcttag gagaaaa&tg gtctcaccct ccatca j 

j = aqt taacctagc ttgaa a _ c tacccatg igagagaa 
gatcttata taag l > ctfcacacttg tgcaacatat taaaaaatgg 2130 

c s tqcattaata gcagatggac aggaaggeca ac I 
acacefceetg fcgfcqaatccq cccacagtac aaaatgetta tatagtgtcg agacagaaga 23 0 0 
qtaaatatcc atetqatgag agagtacgttt atcaatgfcag gageccttat gaaat . r 3 

(tgatgtgt fctaaatggaa actggacgga accacctcaa fcgeaaagatt 3420 
tac jgaaa itgtgggccc cctccaccta ttaacaat 3 « ' < ' t34 

tgtcagtata tgctccagct tcatcagttg agiraccaatg ecagaacttg tat 

ica tgtagaaacg gacaatggtc aaa 
atccgtgtgt aatatcccaa qaaattatgq aaaatfcataa catagcatta aggtg. icag 
ccaaacaoaa actttattcg agaacaggtg aafccagttga atttgtgtgt aaaeggggat 3720 
ategtcttte atcaagbtct cacacattgc gaacaacatg ttgggatggg > s 
atccaacttg tgcaaaaaga fcagaatcaat cataaagtgc acacetttat 1 g, » 64 
agtattaaat cacsttctcaa tttcattttt tafcgtattgt tttactcctt tttattcata 3900 
iaattt tggattaatt tgtgaaaatg taattataag ctgagacegg tggctctctt: J.960 
cttaaaagca ceatattaaa tcctggaaaa ctaaaaaaaa aaaa 4004 

< 210 a> 2 
<211> 1702 
<212> DHA 

<2i3s- Homo sapiens 

<400> 2 

ecttttgeaq caaqttctfct cctqcactaa tcacaatn-. '22"H 1 itaggacq feu 

- 0 _ t q aegg taaatgtcct cttaaaagat ccaaaaaatg agacttctag 120 

caaagattat ttgcctfcatg fcfcatgggcta tttgtgtagc agaagattgc aatgaacttc 180 

ctccaagaag aaatacaqaa attcfcgacag gttcctggtc tgaccaaaca tafcecagaag 240 

gcacccaggc tatctataaa tgccqccctg gatatagatc tcttggaaat gtaataatgg 200 

taqaatag gttqetctta atccattaag gaaatgtcag aaaaggcect 360 

itqqj tec > qatacfc acttttggta cttttacect aacaggagga aatg t 

aataoqqtqt aaaagctgtg tatacatgta atgaggqgta tcactt < - agatta 480 

attaccqtqa atatgacaca qatggatqga ccaatgatat tcctat tgt gaa ttgtga 54 0 

,i q = C a< ,agaatg gaaaaattgt cagtagtgea atggaaccag 600 

itegqt tttg aagcagta. ggtttgtatg taaefceagg ta 3 )-ttg C'- 1 

aaqgaqatga aqaaatqaat agttcagacg atggtatttg gagtaaagag aaaccaaagt V2«> 

q-tgtggaaat ttcatacaaa tccccagatg ttataaatgg atctcctata tctcagaaga 780 

ttatttataa ggaqaatgaa cgatttcaat ataaatgtaa catgggttat gaafcacagtg 840 

aaagaju t > fc '^ aA 900 

aatcatgtaa > 1 ttat attccaaatg gtgactaatc acctttaag » 
gaactgg cjaeg taccagtgta gaaatggttt ttatcetgea acc 

ga tacccgctcc gagatgtacc ttga 

gtqattatcc aaacattaaa catggaggtc tatatcatga gaatatgcgt agaccatact ii40 

ttccagtagc tqtaggaaaa tattactcct attactgtga tgaacatttt gagactccgt x20O 
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caggaagtta etgggatcac sttcaccgca 
h to-i agitate cct *tttgg 
jta , t tct atagacgttg 
egcagaccac agr,r.acatgt atggagaatg 
tcagctttac cctctgaact tctgatcgaa 
agatgacaag ggee i caagtttg 

jtgac tagtatctg t'tgttatgt 

i . a 1 . Ht'T 

ctctgctgca aaaaaaaaaa aa 



cacaagatgg atggtcgcca gcagtaccat 1260 
aaaatggata taatcaaaat catggaagaa 1320 
cctgccatcc tggctacget cttecaaaag 1380 
gctggtctcc tactcccaga tgcatccgtg 1440 
ggtcatccct ctccagcttg agtggatcaa 1500 
agtcttgeca ggtcaatsct tgggtcctga 1560 
gtgtattatt ccagccagaa tgggaaatgc 1620 
cctgctcract ttgaaattat taaaotcttt 1630 
1702 



<21Q> 3 

<211> 4252 

<212> DNA 

<213> MUS ffiUS cuius 



<400> 3 

aagtctttcc ctgctgtgac cacagttcat 
stttctcttg gagtcagttg gtcccagaaa 
tatr.cggctl:. atattatgga ctgtttgtgc 
agaaaattca gaaattefcet caggctegtg 
ic aaatgccgcc ctggataccg 
V::gc gggtggcgt ctaacccatc 

ggtcctttag 

tgeaaaggtt gtttatacct gtgatgatgg 
tgaatgtggt gcagatggct ggatcaatga 
acctgtgaca gaactcgaga atggaagaat 
atactatttt ggaeaggegg tgcggtttga 
irsagqaaatt cattgetcag aaaatggcct 
aattctctgc acaccaccgc gagtggaaaa 
caaggagaat gaaagatacc actataagv.g 
- ctggatggag 
ctcacctccr. hatattctaa atggfcafccfca 
tgafcgaaatc agafcafcgast gta&ttatgg 
aaagtgtaca cccactggct ggatccctgt 
tccaeaattc aaatatggac gtctgtatta 
atotatagg »*taa = 5 iagt 
t fcc ctgggae tac ctt cgt t gcacagcaca 
gaaatgtgfct ttccattatg tggagaatgg 

jgtcag tcttfcaaaag 1 tgi " 

it ca tgfcacagaga atggctggtc 
atgfcfccagaa tcagatatac acatcgacaa 
tgctetaaat. agagaaaeat ccte.tagatg 
aatatcagga tcaataactt gecttcaaaa 
gtcfctgfcgafc afcgcctgtat ttgagaattc 
gctca a trgac a aa >; t agact afcgaatgtct 

i td iac rgta cttattatgg 
agaatgeagt gttcccactc cagacegaaa 
cagagttgga gattfcgtfegg aattctectg 
agtg aaatgc taccactttg gatggtctcc 
ateaegt-gea ccacctcctg aaattcttsa 
atacagecat ggtgaagtgg tgaaatatga 
caataaaatc cagtgfcgtfcg atgggaattg 
gagaacatgt ggagacattc ctgaacfctga 

a< 4 ittcag tggagttcat 

tgggtcagtt tattgaatta gtggaaaatg 
ccaactggag aa ; 

gactgaattt aegcataacb ccaccatgga 
aeget tacc tgtatcas gaaaatggga 
tgcec sga ttcesaai ac 

ggafcggagaa aaattatctg ttctttgeca 

jtgl > igaag 33' 3 ?t 
ttcccagcce cctacaatag aacatggatc 



agcagagagg aactggatgg tacageacag 60 
gateeaaafct itgagactg 3 »agaat 120 
agcaga « g a t t g t a a a gg t c etc c t ccaag l s o 
gucagaacaa ctatatccag aaggcaccca 240 
aacacttggc actatfcgtaa aagtatgcaa 300 
caggatatgt eggsaaaago cfctgtgggca 360 
gctggcagfct ggatctcaat tfcgagtfcfcgg 420 
gtatcaacta ttaggtgaaa ttgattaccg 480 
tattccacta tgtgaagttg tgaagtgtct 540 
tgtgagtggt gcagcagaaa cagaccagga S00 
atgeaatcca ggcttcaaga fcfcgaaggaea 660 
ttggagcaat gaaaagecac gatgtgtgga 720 
tggagatggt ataaatgtga aaceagtfcta 780 
taagcatggt tatgtgccca aagaaagagg 840 
ttotcagect ttctgtgaag aaaagagatg S00 
cacacctcac aggatfc.afc.ac acagaagtga 960 
cttctatcct gtaactggat aaactgtttc 1020 
tecaagatge accttgaaac catgtgaats 1080 
tgaagagagc ctgagaccca acttcccagt 1140 
tgaeaacggg ttttcaccac cttctgggta 1200 
agggtgggag cctgaagtcc catgegtcag 1260 
agactctgea Dactgggaaa aagtatatgt 132 0 
caatggctat agtcttcaaa atggtcaaga 1380 
ccctcctccc aaatgeatec gtatcaagac 144 0 
tggattcctt tctgaatctt cttctatata 1S00 
taagcaggga tatgtgacaa atactggaga IS so 
tggatggtca actcaaccct catgeattaa 162 0 
tataactaag aata ■' ttaa 1680 

cgttggattt gaaaatgaat ataaaoatac 1740 
atggtctgat acaccctcat. gfcfcatgaaag 1800 
acfcagtcgtt tcccccagaa aagaaaaata 1860 
ccatteagga cacagagttg ggecagatte 192 0 
tggtttccct acatgtaaag gtcaagtagc 1380 
tggggaaatt aatgg-= s i - agttga 2040 
ttgeaaaect agattcctac tgaagggacc 2100 
gacaaccttg cctgtatgta ttgaggagga 2160 
acai-ggctct gccaagtgtt ctgttcctcc 2220 
ttgtgaagaa aacttcacaa tgattggaca 2 280 
gacccagctt ectaaatgtg tfegcaacaga 2340 
aactggcata gasgcaataa aaccaaaatt 2400 
ttacaaatgt agagacaagc aggagtacga 2460 
tcctgaacca aactgtacaa gcaaaacatc 2520 
ccaagtgatt gaaaccaccg tgaaatactt 2580 
agacaattac ctaact jaaga 2 5^0 

attacctcgc tgcattgaaa aaattccatg 2 700 
t-atfcaattta cccagatctt cagaagaaag 2760 
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gagagattcc attgagtcca gcagtcatgs 
gaaaatag 

tccacctcgc tgtgttggac tacetrgtgg 
ttctcttgag ctagagagtt accaacatgg 
^ ^ c j i t at 
aaaafcgcata aaaaeggatt gtgacgtttt 

■ . r;caaa aaatcata 
tcaaatgaat ggctcagaca ctgtgacatg 
atgcaaagat aafctcctgtg tggatccacc 
gaccaagaat aaatatctac acggagacag 
aetatt.tggg caagtggaag tgatgtgtga 

ragat :ag jaaat gtgggcctcc 

i r tta c itatatg aaccattatc 
tctccttaag ggaaagaaga. caataaeatg 
atgcttacat g 

3 icac actgaaaaga ttt.attecea 
aaaaggatat tataaagcaa gagattcacc 
cafccaattafc cccacttgtg tafcaaaatca 
i - i at 3 a eta t tact 

atgacttctc ataastafcaa acatttttgt 
etattgecaa aatgcaaaag cagtaattca 

■. raaact atttcaatca agaaagtaga 
gaaata ia::tc agattttcct ggatacctfct 
aggatatatt gactgattct tcaaattaat 
fcatcatatat tatatgacta atgcatacaa 



acatggaacfc acattcagct atgtctgtga 2 820 
gataacctgc tacstgggaa aatggagcac 2830 
acctccacct tcaattcccc ttggtaotgt 2940 
ggaagaggtt acataccatfc gttctacagg 3000 
atgcgaagga ggaaagtggt ctgacccs.ee 30S0 
acccacagtt aaaaa- gagg 3120 

acaagtgaca fctcagatgtc aatctcctta 3130 
tgttaatagt cggtggattg gaeagecagt 3240 
acatqtgcca aatgetaesa tagtaacaag 3300 
agtacgttat gaatgtaata aacctttgga 3360 
aastgggafca tggacagaaa aaccaaagtg 3420 
tecacctatt gacaatggag aeatcacctc 3430 
atcagttgaa tatcaa - ga ft at t a 3540 
tacaaatgga aagtggtctg agccaceaac 3600 
cattatggaa tcacacaata taatt.ctcaa 3680 
•cccaggggag gatattgaat ttggatgtaa 3720 
gecatttegt acaaagtgea ttaatggcac 3780 
tai.atacat.tt attagttgat tttat agtt >-: 3840 
ttcaatttgc attgaagtat tgtttaactc 3900 
tatatggtga ttaacttgfca actttaaaaa 3 960 
aaactcctaa tctaaaatat gatatgtcca 4020 
tgtaagttct tcaacatctg tttcfcatfcca 4080 
tgatgfcaagg tcetgattta cagsggataa 4140 
atgatttccc aaageatgt.a acaaccaaac 4200 
tfcaattacta tataatactt tc 4252 



<210> 4 
<2Xl> 4250 
«212> UNA 

<213> Rattus norvegicus 



<400> 4 

acagcacata cttctctt - 
a 3 sgaatt atttggctta tatfcatggae 
tooteeaaga gaaaattcag aaattctctc 
aggeaetcag gcaaectaca aatgccgccc 
i ] jgtaa ttc 

atgtgggcat cccggagaca cacectttgg 
tgaatttggt gcaaaggttg tttataeat.g 
tgattaccgt gaar.gtgatg cagafcgggbg 
1 tgacag aactggagaa 

agaccaggaa tattaetttg gacaggtggt 

jaaggaca i atgc actgetcaga 
gtgtgtggaa atttcttgee tgccaccacg 
a a\ "tg aaagattcca 

' geaegggtte 
< it atattccaaa 
cagaattgat gatgaaatca gatatgaatg 
aectgtttca aagtgtacaa ttactggctg 
qtg ca aacatggacg 

ttcccagtn s ] i >j 
ttcaeagtca tactgggact accttcgttg 
afcgcctcagg caatgtattt tecattatgt 
aagatatata gagggtcagt ctgcaaaagfc 
tgqtcaagat acaata'ct.at gtacagaaaa 
tatcaagact tgttcagCat eagafcataga 
ttatacatat gctctaaata gaaaaacacg 
taceggagaa atatcaggaa taatfcacttg 

.' . attaag tcttgtgata tgectgtatt 
atggtttaaa ctcaatgaca aafctagacta 
taaacatacc aaaggctcta taacatgtac 
i agca ttcccctgtt 



tcccagatag atccaagaea tgagactgfcc 60 
tgtfctgtgta gcagaagatt gtaaaggtce 120 
aggttcgtgg tctgaacaac tatattcaga ISO 
tggataccga acaettggta ctattgtsaa 240 
taacooatca aggatatgfcc ggaaaaggee 300 
gtcctctagg ctggcagttg gatctgaatfc 3S0 
tgatgaaggg taccsactct taggtgaaat 420 
gaccaatgat attccaatat gtgaagttgt 4 80 
tggaagaatt. gtgagtggtg cagccgaacc 540 
aegctttgaa tgcaactccg gcttcaagat £00 
aaatggcctc tggagcaatg aaaagecaca SS0 
agttgaaaat ggagatggta tatatctgaa 720 
atataaatgt aagcaaggtt ttgtgtacaa 7 80 
tggatggaafc ccteagcctt cctgtgaaga 840 
tggtatctac aoacctcaca ggatcaaaca 900 
taaaaatggc ttctatcctg caaoocgatc 9S0 
gatccctgct ccaagatgta gcttgaaacc 102 0 
tctgtattat gaagaaagee ggagacccta 10 8 0 
ctafctactgt gaaaacgggt tta icgcc * 
cacagtaaat gggtgggagc ctgaagttcc 1200 
jcaaag 

ccagtgtcac agtggctata gtcttccaaa 1320 
tggctggtcc cctcccccca aatgcgtccg 1380 
aafctgaaaat gggtttttfct ctgaatctga 1440 
gtatagatgt aaacagggat atgtaacaaa 1500 
tcttcaagat ggatggtcac ctegaccctc 1560 
tgagaatcct atg ^ < i^aacac 1620 

raa-:a 1680 

fctatgatgga tggtctagta caccctcctg 1740 
acaccaagac ttagttgttt ttcccagaga 1800 



WO 2006/0627 16 



PCT/US2«05/<J41664 



5/64 



agtaaaatac aaagteggsg attcgttgag 
gcaga caatgct ac act n 

taaaa tcatgtgacc aacctcttga 
laa tacsgccatg gtgacgtggt 
gggaccc aat&aaatcc agtgtgttga 
tg g atgag agaacatgtg gagaccttec 
tgtccctccc taeeaccacg gaga fc. triage 
t ] a tagttt tctgc eta" 
, ) c i v agtgt saagc 

= a taac antgaai: t ta racataactt 
- = gcatcaatgg 
a a a t g a g a a a a g a 1 1. c t g cc etc a t c c c c c 
. . igtgaaa tacrtggafcg gagagaaagt 
s it 3 j tgtgtaaaca 
aaaaatt ceatgttccc agccccctaa 
gtcotcagas gagagagatt taattgagtc 
ctatgtctgt gatgatggat tcaggatatc 
C Qttgrrtrgg 
tcttggt.att gtttctcatg aactagaaag 
ttgetctgaa ggctttggaa tfcgatggacc 
gtcfcgaacca cceaaatgea taaaaactga 
caaaccgaca gaaaagaaaa aaaaatcata 
tccacctccg tatcgaatgg atggctctga 
tggacagccg gtatgea ttaati tg 
tatactaaca aggcaca&ga ctaaatatcc 
taaacctfctt gaatfcatttg gggaagtgga 
accaccgaaa tgcaaagatt caacagggaa 
agacatcacc tccttgtcat taccagtata 
ccagaactat tatctactta agggaaataa 
tcagccacca acctgcttac atgcatgtgfe 
tatagttctc agatggaggg aaaatgcaaa 
afctcafcgtgt aaacetggat atagaaaatt 
cattgagggt cacatcaafct atcccacttg 
accttatggs tgaacctttg tttagaaatg 
tacatttgaa stattgfctta gctcatttct 
gtggttaatc agtaacttta eagactgttg 
cctaatccaa aatatgatat gtccaaggac 
agttcttcaa tgtctgtttt cattcaggae 
tfcaggttctg attcacagtg agtggaagac 
ttgecaatae ataacaacca aactatcata 
gtcctacctt tgtatcaata aagaaatcfca 

<21C> S 

<211> 1231 

<212> PRT 

<213> Homo sapiens 



ttuctettgc cgttcaggac acagagttgg I860 
atggtcccct aatttcccaa cgtgtgaagg 1920 
aatcccgaat ggggaaataa agggaacaaa 1980 
ggaatatgat tgcaaaccta gafcttctaet 2040 
egggaagtgg acaaccttgc egatatgegt 2100 
tgeacttgag catggctctg teeagttatc 2160 
ggagttcact tgtgcagsaa ccttcacaat 2220 
- jg jg a jagcttc cteaatgtgt 2280 
cecgaagfcea acfcggcatag atgeaattea 2340 
tagtgtgagt tacagatgaa qacaaaagca 24 00 
aagatgggat cctgaaccaa actgtacasg 2450 
acagattcca aatgeccsag tgattgaaac 2520 
atctgttctt tgccaagatg gtfcaectaac 2580 
tggaaggtgg aagtcgttac ac ac 261 

aattgaacat ggatctatta agtcgcccag 2700 
cagcagttat gaacacggaa ctacsttcag 27SQ 
tgaagaaaat agggtaacct gcaacatggg 2320 
aataccttgt ggacccccac cttcaattcc 2880 
ttaocaatat ggagaggagg ttac&tacaa 2940 
agcatttatt aaat.gtgtag gaggacagtg 3000 
ttgtgacaac fcfcgcccacat ttgaaattgc 3060 
caggtcagga gaacaagtga cattcagatg 3120 
cattgteaca tgtgttaar.a cgaagtggat 3180 
tgtgaatcca ccacatgtgc caaatgetae 3240 
atctggfcgac aaagtacgtt atgactgtaa 3300 
agtgatgtgc caaa oeaga 3360 

atgtgggcet cctccaccta ttgacaafcgg 3420 
tgcaccatta tcaccagtcg aatateaatg 3480 
gatagtsaca tgtagaaasg gaaagtggtc 3540 
gataccagsa gatatfcatgg aaaaacafcaa 3600 
gatttattcc caatcagggg agaatattga 3660 
cagaggatca cctccgtttc gtacaaagtg 3720 
tgtataaaat cgctatacaa ttattagtaa 3780 
cacatgtata ttactaatac agtttgaafcfc 3 84 0 
tctastasgt atataaactt tttttatstg 3 900 
eeacaaagca agaacattgc attsaaaact 3 960 
aaactatgtc taagcaagaa aataaatgfcfc 4020 
ttttcagatt ttcttggafca ccttttgttg 4080 
acactgactc tgacttcaaa ttagtattac 4140 
atatcacaaa cgtaCacagc taattactgt 4200 
agaaagttct tgcttatgaa 4250 



<400> 5 














Meat Arg 


Leu 


Leu 


Ala 
5 


Lys 


lie 


lie 


1 

Val Ala 


Glu 


Asp 


Cys 


Asn 


Glu 


Leu 






20 










Leu Thr 


Gly 


Ser 


Trp 


Ser 


asp 


Gin 




35 










40 


lie Tyr 


Lya 


Cys 


Arg 


Pro 


Gly 


Tyr 


50 










55 




Val Cys 


Arg 


Lys 


Gly 


Glu 


Trp 


Val 


65 








70 






Qln hya 


Arg 


Pro 


Cys 


Gly 


His 


Pro 








3S 








Thr Leu 


Thr 


Ciy 


Gly 


Asn 


Val 


Phe 



100 



Cys 


Leu 


Met Leu 


Trp 


Ala lie 


Cys 




10 






15 




Pro 


Fro 


Arg Arg 


Asn 


Thr Glu 


He 


25 








30 




Thr 


Tyr 


Pro Glu 


Gly 


Thr Gin 


Ala 








45 






?-a-g 


Ser 


Leu Gly 


Asn 


Val He 


Met 




60 








Ala 


Leu 


Asn Pro 


Leu 


Arg Lys 


cys 






75 






80 


Gly 


Asp 


Thr Pro 


Phe 


Gly Thr Phe 


.90 






95 




Glu 


Tyr 


Gly Val 


Lys 


Ala Val 


Tyr 


105 






110 
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Tar cys Asm Glu Gly Tvr Gin Leu Leu Sly Glu lie Asn Tyr Arg Glu 

115 120 125 

Cys Asp Thr Asp Gly Trp Thr Asn Asp life Pro lie Cys Glu Val Val 

130 135 140 

Lys Cvs Leu Pro Val Thr Ala Pro Glu Asn Gly Lys He Val Ser Ser 
145 * 150 155 160 

Ala Met Glu Pro Asn Arg Glu Tyr His Phe Gly Gin Ala Val Arg Phe 

165 1*70 175 

Vas Cvs Asn Ser Sly Tyr Lys lie Glu Gly &sp Glu Glu Met; His Cys 

180 1S5 190 

Ser Asp Asp Gly Phs Trp Ser Lys Glu Lys Pro hys Cys Val Glu lie 

195 200 205 

Ser Cys Lys Ser Pro Asp Val He Asn Gly Ser Pro He Ser Gin Lys 

210 215 220 

He He Tvr Lys Glu Asn Glu Arg Phs Gin Tyr Lys Cys Asn Met Gly 
225 230 23 5 24 0 

Tvr Glu Tyr Ser Glu Arq Gly Asp Ala Val Cys Thr Glu Ser Gly Trp 

245 250 2SS 

Arg Pro Leu Pro Ser Cys Glu Glu Lys Ser Cys Asp Asn Pro Tyr lie 

260 265 270 

Pro Asn Glv Aso Tyr Ser Pro Leu Arg lis Lys His Arg Thr Gly Asp 

275 * 280 285 

Glu lie Thr Tvr Gin Cys Arg Asn Gly Phe Tyr Pro Ala Thr Arg Gly 

290 29S 300 

Asn Thr Ala Lys Cys Thr Ser Thr Glv Trp life fro Ala Pro Arg Cys 
305 310 315 320 

Thr Leu Lys Pro Cvs Asp Tyr Pro Asp He Lys His Gly Gly Leu Tyr 

32S * 330 333 

Hie Glu Asn Met Arg Arg Pre Tyr Phe Pro Val Ala Val Gly Lys Tyr 

340 345 3 50 

Tyr Ser Tyr Tyr Cvs Asp Glu His Phe Glu Thr Pro Ser Gly Ser Tyr 

355 360 365 

Trp Asp His He His Cys Thr Gin Asp Gly Trp Ser Pro Ala Val Pro 

370 37S 380 

Cys Leu Arg Lys Cys Tyr Phs Pro Tyr Leu Glu Asn Gly Tyr Asn Gin 
385 * 390 3 SB 400 

Asn His Gly Arq Lys ?ha Val Gin Gly Lys Ser He Asp Val Ala Cys 

=105 410 415 

His Pro Gly Tyr Ala Leu Pro Lvs Ala Gin Thr Thr Val Thr cys Met 

420 425 430 

Glu Asn Gly Trp Ser Pro Thr Pro Arg Cys He Arg Val Lys Thr Cys 

43S 440 4-15 

Ser Lys Ser Ser lie Asp He Glu Asn Gly Phe He Ser Glu Ser Gin 

450 455 460 

Tvr Thr Tyr Ala Leu Lys Glu Lys Ala Lys Tyr Gin Cys Lys Leu Gly 
465 470 475 480 

Tyr Val Thr Ala ksn Gly Glu Thr Ser Gly Ser He Thr Cys Gly Lys 

435 490 495 

Asn Gly Trp Ser Ala Gin Pro Thr Cys He Lys Ser Cys Asp He Pro 

500 505 510 

Val Phe Met Asn Ala Arq Thr Lys Asn Asp Phe Thr Trp Phe Lys Leu 

515 520 525 

Asn Asp Thr Leu Asp Tyr Glu Cys His Asp Gly Tyr Glu Ser Asn Thr 

530 535 540 

Gly Ser Thr Thr Gly Ser Ha Val Cys Gly Tyr Asn Gly Trp Ser Asp 
545 550 555 SS0 

Leu Pro He Cys Tyr Glu Arg Glu Cys Glu Leu Pro Lys lie Asp Val 

555 570 575 

His Leu val Pro Asp Arg Lys Lys Asp Gin Tyr Lys Val Gly Glu Val 

580 585 SSQ 

Leu Lvs Phe Ser Cvs Lys Pro Gly Phe Thr He Val Gly Pro Asn Ser 
595 600 60S 
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Val Gin Cvs Tvr His Pxie Glv Leu Ser Pro Asp Leu Pro He Cys Lys 

63.0 * ' €15 620 

Glu Gin Val Gin Ser Cvs Glv Pro Pro Pro Giu Leu Leu Asn Gly Asm 
625 630 635 640 

Val Lys Glu liva Thr Lys Glu Glu Tyr Gly His Ser Glu Val Val Glu 

64 S 650 655 

Tvr Tvr Cys Asa Pro Arg Phe Leu mt Lys Gly Pro Asn Lye lie Gin 

660 " 665 670 

Cys Val Aso Gly Glu Trp Thr Thr Leu Pro Val Cys He Val Glu Glu 

675 680 685 

Ser 'Thr Cys Glv Asp He Pro Glu Leu Glu His Gly Trp Ala Gin Leu 

690 69S 700 

Ser Ser Pro Pro Tvr Tyr Tyr Gly Asp Ser Val Glu Phe Asa Cys Ser 
705 710 715 -720 

Glu Ser Phe Thr Mat lie Gly His Arg Ser Tie Thr Cys He His Gly 

?25 735 
Val Trp Thr Gin Leu Pro Gin Cys Val Ala lie Asp Lys Leu Lys Lys 

740 745 750 

Cys Lys Ser Ser Asn. Leu lie He Leu Glu Glu His Leu Lys Asn Lys 

755 760 765 

Lys Glu Phe Asp His Asn Ser Asn lie Arg Tyr Arg Cys Arg Gly Lys 

770 775 780 

Glu Glv Trp He His Thr Val Cys lie Asn Gly Arg Trp Asp Pro Glu 
785 " 790 795 800 

val Asa Cys Ser Met Ala Gin lie Sin Leu Cys Pro Pro Pro Pro Gin 

80S S10 815 

He Pro Asn Ser His Asn Met Thr Thr Thr Leu Asn Tyr Arg Asp Gly 

320 825 S3C 

Glu Lys Val Ser Val Leu Cys Gin Glu Asn Tyr Leu He Glv. Glu Gly 

83S S40 845 

Glu Glu He Thr Cys Lys Asp Sly Arg Trp Gin Ser He Pro Leu Cys 

850 S55 960 

Val Glu Lys He Pro Cys Ser Glu Pro Pro Gin He Giu His Gly Thr 
865 87 0 375 8 80 

He Asn Ser Ser Arg Ser Ser Gin Glu Ser Tyr Aia His Gly Thr Lys 

S85 890 SSS 

Leu Ser Tvr Thr Cys Glu Gly Gly Phe Arg He Ser Glu Glu Asn Glu 

S00 905 310 

Thr Thr Cvs Tvr Met. Glv Lys Trp Ser Ser Fro Pro Gin Cys Giu Gly 

915 320 92$ 

Leu Pro Cys Lys Ser Pro Pro Glu He Ser His Gly Val Val Aia His 

330 935 940 

Wet Se>- Asn Ser Tvr Gin Tyr Gly Glu Glu Val Thr Tyr Lys Cys Phe 
945 " 950 555 960 

Glu Gly Phe Gly lie Asp Glv Pro Ala He Ala Lys Cys Leu Gly Glu 

36S 970 375 

Lys Trp Ser His Pro Pro Ser Cys lie Lys Thr Asp Cys Leu Ser Leu 

980 9BS 930 

Pro Ser Phe Glu Asn Ala He Pro Met Gly Glu Lys Lys Asp Val Tyr 

S9S 3.000 1005 

Lys Ala Gly Glu Gin Val Thr Tyr Thr Cys Ala Thr Tyr Tyr Lys Met 

1010 1015 1020 

Asn Civ Ala Ser Asn Val Thr Cys He Asn Ser Arg Trp Thr Gly Arg 
1025 " 1030 1035 ' 1040 

Pro Thr Cvs Arg Asp Thr Ser Cys Val Aen Pro Pro Thr Val Gin. Asn 

1045 1050 10S5 

Ala Tyr He Val Ser Arg Gin Met Ser Lys Tyr Pro Ser Gly Glu Arg 

1060 1065 1070 

Val Arc* fyr Gin Cv S Arg Ser Pro Tyr Glu Met Phe Gly Asp Glu Glu 

1075 * 1080 1085 

Val Met Cvs Leu Asn Gly Asn Trp Thr Giu Pro Pro Gin Cys Lys Asp 
1090 " 1095 1100 



wo zwwwtm 



PCT/US2005/041664 



8/64 



Ser Thr Gly Lys Cys Gly Pro Pro Pro Pro lie Asp Asn Gly Asp lis 
1105 " * 1110 ins 1120 

Thr Ssr Phe Pro Leu Ser Val Tyr Ala Pro Ala Ser Ser Val Glu Tyr 

1125 1130 1135 

Gin cvs Gin Asn Leu Tyr Gin Leu Glu Gly Asn Lye Arg lie Thr Cys 

114 0 1H5 1150 

Arg Asn Glv Gin Trp Ser Gin Pro Pro Lys Cys Leu His Pro Cys Val 

1155 1160 1155 

lis Ser Arq Glu lis Met Glu Asn Tyr Asn lie Ala Leu Arg Trp Thr 

1170 1175 1180 

Ala Lys Gin Lys Leu Tyr Ser Arg Thr Gly Glu Ser val Glu She Val 
1185 1190 11SS 1200 

Cys Lys Arg Glv Tyr Arg Leu Ser Ser Arg Ser His Thr Leu Arg Thr 

1205 1210 12.15 

Thr Cys Trp Asp Glv Lvs Leu Glu Tyr Pro Thr Cys; Ala Lys Arg 
1220 1225 1230 



c210> 6 

<211> 443 

<212> FRT 

<213> Homo sapiens 



<4 00> 6 










Met Ax-g 


Leu 


Leu 


Ala 
5 


Lys lie lie 


1 

val Ala 


Glu 


Asp 
20 


Cys 


Asn Glu Leu 


Leu Thr 


Glv 


Ser 


Trp 


Ser Asp Gin 




35 






40 


lie Tyr 


Lys 


Cys 


Arg 


Pro Gly Tyr 


SO 








55 


Val Cys 


Arg 


Ly s 


Gly 


Glu Trp Val 


65 








70 


Gin Lys 


Arg 


Pro 


Cys 


Gly His Pro 








SB 




Thr Leu 


Thr 


Gly 


Gly 


Asn Val Phe 






10 0 






Thr Cys 


Asn 


Glu 


Gly 


Tyr Gin Leu 




115 






120 


Cys Asp 


Thr 


Asp 


Gly 


Trp Thr Asn 


130 








13 5 


Lys Cys 


Leu 


Pro 


val 


Thr Ala Pro 


145 








150 


Ala Mat 


Glu 


Pro 


Asp 


Arg Glu Tyr 








165 




Val Cys 


Asn 


Sex- 


Gly 


Tyr Lys lie 






ISO 






Ser Asp 


Asp 


Gly 


Phe 


Trp Ser Lys 




19S 






200 


Ser Cys 


Lys 


Ser 


Pro 


Asp Val lie 


210 








215 


lie rie 


Tyr 


Lys 


Glu 


Asn Glu Arg 


225 








230 


Tyr Glu 


Tyr 


Ser 


Glu 


Arg Gly Asp 








245 




Arg Pro 


Leu 


Pro 


Ser 


Cys Glu Glu 












Pro Asn 




Asp 


Tyr 


Ser Pro Leu 




27*5 






280 


Glu He 


Tin- 


Tyr 


Gin 


Cys Arg Asn 


290 








2 95 



Cys 


Leu Met- 


Leu Trp Ala 


He 


Cys 


10 




IS 






Pro Arg 


Arg Asn Thr 


Glu 


He 


25 




30 






Thr 


Tyr Pro 


Glu Gly Thr 


Gin 


Ala 




45 






Arq 


Ser .Leu 


Gly Asn Val 


He 


Met 






60 






Ala 


Leu Asn 


Pro Leu Arg 


Lys 


Cys 




75 






80 


Gly 


As o Thr 


Pro Phe Gly 


Thr 


Phe 




90* 




95 




SlU 


Tyr Gly 


val Lys Ala 


Val 


Tyr 


105 




110 






Leu 


Gly Glu 


He Asn Tyr 


Arg 


Glu 






125 






Asp 


He Pro 


He Cys Glu 


Val 


val 




140 






GlU 


Asn Gly 


Lys He Val 


Ser 


Ser 




155 






160 




Phe Gly 


Gin Ala Val 


Arg 


Phe 




170 




175 




Glu 


Gly Asp 


Glu Glu Met 


His 


Cys 


1S5 




190 






Glu 


Lys Pro 


Lys Cys Val 


Glu 


He 




205 






Asn 


Gly Ser 


Pro He Ser 


Gin 


Lys 






220 






Phe 


Gin Tyr 


Lys Cys Asn 


Met 


Giy 




235 






210 


Ala 


Val Cys 


Thr Glu Ser 


Gly 


Trp 




250 




255 




Lys 


Ser Cys 


Asp Asn Pro 


Tyr 


He 


.A A, 




270 








lie Lys 


His Arg Thr 


Gly 


Asp 






285 






Giy 


Phe Tyr 


Pro Ala Thr 


Arg 


Gly 




300 
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asn Thr Ala Lvs cys Thr Ser Thr Gly Trp lie Pro Ala Pro Arg Cye 
305 310 315 320 

Thr Leu Lys Pro Cys Asp Tyr Pro Asp lie tys His Gly Gly Leu Tyr 

325 330 33 5 

His Glu Asa Met Arg Arg Pro Tyr Phe Fro Val Ala Val Gly Lys Tyc 

340 345 3S0 

Tyr Ser Tyr Tyr Cys Asp Glu His Phe Glu Thr Pro Ser Gly Ser Tyr 



Asn His Gly Arg Lys Phe Val Gin Gly Lys Ser He Asp Val Ala Cys 

405 410 415 

His Pro Gly Tvr Ala Ley Pro Lvs Ala Gin Thr Thr Val Thr Cys Met 

420 425 '130 

Glu Asn Glv Trp Ser Pro Thr Pro Arg Cys He Arg Val Ser Phe Thr 
4^5 440 445 

Leu 



<210> 7 

<211> 1234 

<2%2> PR'T 

<213> K«a musculus 

<400> 7 

Met Arc Leu Ser Ala Arg He He Trp Leu He Leu Trp Thr Val Cys 

15 ' 10 15 

Ala Ala Glu Asp Cys Lys Gly Pro Pro Pro Arg Glu Asn Ser Glu He 

20 25 30 

Leu Ser Sly Ser Trp Ser Glu Gin Leu Tyr Pro Glu Gly Thr Gin Ala 

35 40 45 

Thr Tyr Lys Cys Ara Pro Gly Tyr Arg Thr Leu Gly Thr He Val Lys 

50 ~ 55 50 

Val Cys Lys Asn Gly Lys Trp Val Ala Ser Asn Pro Ser Arg He Cys 
65 70 75 SO 

Arq Lvs Lys Pro Cvs Gly His Pro Gly Asp Thr Pro Phe Gly Ser Phe 

85 SO 95 

Arg Leu Ala val Glv Ser Girt Phe Glu Phe Gly Ala Lys Val Val Tyr 

100 " 105 HO 

Thr Cys Aso Asp Gly Tyr Gin Leu Leu Gly Glu He Asp Tyr Arg Glu 

115 " 120 125 

cvs Gl v A3 a Ass Glv Trp He Asn Asp He Pro Leu Cys Glu Val Val 

130 " " 135 140 

Lvs Cvs Leu Fro Val Thr Glu Leu Glu Asn Gly Arg He Val Ser Gly 
145 " 150 155 1-60 

Ala Ala Glu Thr Asp Gin Glu Tyr Tyr Phe Gly Gin Val Val Arg Phe 

165 1?0 175 

Glu Cys Asn Ser Gly Phe Lys He Gin Gly His Lys Glu He His Cys 

180 135 190 

ser Glu Asn Gly Leu Trp Ser Asn Glu Lys Pro Arg Cys Val Glu He 

135 200 20S 

Leu Cys Thr Pro Pro Arg Val Glu Asn Gly Asp Gly lie Asn Val Lys 

210 215 220 

P-v-o Val Tyr Lvs Glu Asn Glu Arq Tyr His Tyr Lys Cys; Lys His Gly 
225 " 230 ' 235 240 

Tyr Val Pro Lys Glu Arg Glv Asp Ala Val Cys Thr Gly Ser Gly Trp 

245 250 255 

Ser Ser Gin Pro Phe Cys Glu Glu Lys Arg Cys Ser Pro Pro Tyr He 



Cys 
385 



Trp 




270 
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Leu Asn Sly He Tyr Thr Pro His Arg lie lie His Arg Ser Asp Asp 

27S 280 283 

Glu Ik Ara Tyr Glu Cys ftsn Tyr Gly Phe Tyr Pro Val Thr Gly Ser 

290 235 300 

Thr Val Ser Lys Cys Thr Pro Thr Gly Trp Ha Pro Val Pro Arg Cys 
30B 310 315 320 

Thr Leu Lys Pro Cvs Glu Phe Pro Gin Phe Lys Tyr Gly Arg Leu Tyr 

325 330 335 

Tvr Glu Glu Ser Aeu Ara Pro Asn Phe Pro Val Ser lis Gly Asn Lys 

340 345 350 

Tyr Ser Tyr Lys Cys Asp Asn Gly the Ser Pro Pro Ser Gly Tyr Ser 

355 360 365 

Trp Asp Tyr Leu Arg Cys Thr Ala Gin Gly Trp Glu Pro Glu Val Pro 

370 375 3 SO 

Cys Val Arg Lys Cys Val Phe His Tyr Val Glu Asn Gly Asp Ser Ala 
385 ' 330 3 95 400 

Tvr Trp Glu Lvs Val Tyr Val Gin Gly Gin Ser Leu Lys Val Gin Cys 

405 410 415 

Tyr Asn Gly Tyr Ser Leu Gin Asn Gly Gin Asp Thr Met: Thr Cys Thr 

420 425 430 

Glu Asn Gly Trp Ser Pro Pro Pro Lys Cys lie Arg lie Lys Thr Cys 

435 440 445 

Ser Ala Ser Ass lie Kis Tie Asp Asn Gly Phe Leu Ser Glu Ser Ser 

450 455 460 

Ser lie Tyr Ala Leu Asn Arq Glu Thr Ser Tyr Arg Cys Lys Gin Gly 
465 470 475 480 

•Tvr Val Thr Asa Thr Gly Glu He Ser Gly Ser lie Thr Cys Leu Glu 

4 85 4 90 4 95 

asn Gly Tro Ser Pro Gin Pro Set: Cvs lie Lys Ser Cys Asp Met Pro 

500 50S 510 

Val Phe Glu Asn Ser lie Thr Lys Asn Thr Arg Thr Trp Phe Lys Leu 

515 520 525 

Ask Asp Lys Leu Asp Tyr Glu Cys Leu Val Gly Phe Glu Asn Glu Tyr 

530 53 5 54 0 

Lvs Kis Thr Lys Gly Ser lie Thr Cys Thr Tyr Tyr Gly Trp Ssr Asp 
545 - 550 555 560 

Thr Pro Ser Cys Tyr Glu Arg Glu Cvs Ser Val Pro Thr Leu Asp Arg 

565 570 575 

Lvs Leu Val Val Ser Pro Arg Lys Glu Lys Tyr Arg Val Gly Asp Leu 

580 585 5 90 

Leu Glu Phe Ser Cys His Ser Gly His Arg Val Gly Pro Asp Ser Val 

S9S 600 60S 

Gin Cys Tyr His Phe Gly Trp Ser Pro Gly Phe Pro Thr Cys Lys Gly 

610 ' 615 620 

Glu Val Ala Ser Cvs Ala Pro Pro Leu Glu He Leu Asn Gly Glu He 
62S 630 635 640 

Asn Gly Ala Lys Lys Val Glu Tyr Ser His Gly Glu Val Val Lys Tyr 

645 650 655 

Asp Cvs Lye Pro Arg Phe Leu Leu Lys Gly Pro Asn Lys He Gin Cys 

660 665 670 

Val Asp Gly Asn Trp Thr Thr Leu Pro Val Cys He Glu Glu Glu Arg 

675 680 685 

Thr Cys Gly Asp lie Pro Glu Leu Glu His Gly Ser Ala Lys Cys Ser 

6 SO 695 700 

Val Pro Pro Tyr His His Glv Asp Ser Val Glu Phe He Cys Glu Glu 
70S 710 715 720 

Asn Phe Thr Met He Gly Kis Gly Ser Val Ser Cys He Ser Gly Lys 

725 730 735 

Trp Thr Gin Leu Pro Lys Cys Val Ala Thr Asp Gin Leu Glu Lys Cys 

740 745 "7 50 

Aro Val Lau Lys Ser Thr Gly He Glu Ala He Lys Pro Lys Leu Thr 
755 * 760 ?55 
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Glu 
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Thr 


Bis Asn Ser 


Thr Met Asp 




Lys Cys Arg Asp 


Lys 


Gin 
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775 




7 30 






Glu 
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Glu 


Arg Ser He 


Cys He Asn 


Gly 


Lys Trp Asp Pro 


Glu 


Pro 


7 85 






7S0 






795 




300 


Asn 


Cys 


Thr 


Ser Lys Thr 


Sax- Cys Pro 


Pro 


Pro Pro Gin He 


Pro 


Asn 






805 




810 




815 




Thr 


Gin 


Val 


He Glu Thr 


Thr Val Lys 


Tyr 


Leu Asp Gly Glu 


Lys 


Leu 








820 


825 




830 






Ser 


Val 


Leu 


Cys Gin Asp 


Asn Tyr Leu 


Thr 


Gin Asp Ser Glu 


Glu 


Mot 






835 




840 




845 






Val 


Cys 


Lys 


Asp Gly Arg 


Trp Gin Ser 


Leu 


Pro Arg Cys lie 


Glu 


Lys 




85 0 




855 




8 SO 






lie 


Pro 


Cys 


Ser Gin Pro 


Pro Thr He 


Glu 


His Gly Ser lie 


Asn 


Leu 


965 




870 






875 




330 


Pro 


Arg 


Ser 


Ser Glu Glu 


Arg Arg Asp 


Ser 


He Glu Ser Ser 


Ser 


His 






885 




890 




895 




Glu 


His 


Gly 


Thr Thr Phe 


Ser Tyr Val 


Cys 


Asp Asp Gly Phe 


Arg 


He 








900 


905 




910 






Pro 


Glu 


Gin 


Asn Arg He 


Thr Cys Tyr 


Met 


Gly Lys Trp Ser 


Thr 


Pre 






92.5 




920 




325 






Pro 


Arg 


Cys 


Val Gly Leu 


Pro Cys Gly 


Pro 


Pro Pro Ser He 


Pro 


Leu 




910 






93.5 




940 






Gly 


Thr 


Val 


Ser Leu G3 n 


Leu Glu Ser 


Tyr 


Gin His Gly Glu 


Glu 


val 


34.5 






950 






955 




96 0 


Thr 


Tyr 


His 


Cys Ser Thr 


Gly Phe Gly 


Tie 


Asp Gly Pro Ala 


Phe 


lie 








965 




970 




975 




He 






Gly Gly Lys 


Trp Ser Asp 


Pro 


Pro Lys Cys He 


Lys 


Thr 








eso 


985 




990 






hap 


Cys 




Val Leu Fro 


Thr Val Lys 


Asa 


Ala He He Arg 


Gly 


Lys 






3 95 




1000 




10 OS 






Ser 


Lys 


Lys 


Ser Tyr Arg 


Thr Gly Glu 


Gin 


Val Thr Phe Arg 


Cys 


Gin 




aoio 




1C15 




1020 






Ser 


Pro Tyr 


Gin. Met Asn 


Gly Ser Asp 


Thr 


Val Thr Cys Val 


As a 


Ser 


1025 




1030 




1035 




1040 


Arg Trp lie 


Gly Gin. Pro Val Cys Lys 


Asp 


Asn Ser Cys Val 


Asp 


Pro 








1045 




1050 


10S5 


Pro His Val 


Pro Asa Ala 


Thr He val 


Thr Arg Thr Lys Asn 


Lys Tyr 



1060 1065 1070 



Leu His Gly Asp Arg Val Arg Tyr Glu Cys Asn Lys Pro Leu Glu Leu 

1075 1080 1085 

Phe Gly Gin Val Glu Val Met Cys Glu Asn Gly He Trp Thr Glu Lys 

1090 10 95 1100 

Pro Lys Cys Arg Asp Ser Thr- Gly Lys Cvs Glv Pro Pro Pro Pro lis 
1105 " 1110 HIS 1120 

A so Asn Gly Asp He Thr Ser Leu Ser Leu Pro Val Tyr G-lu Pro Leu 

1125 1130 1135 

Ser Ser Val Glu Tyr Gin Cys Gin Lys Tyr Tyr Lsu Leu Lys Gly Lys 

1140 1145 1150 

Lys Thr He Thr Cys Thr Asn Gly Lys Trp Ser Glu Pro Pro Thr Cys 

1155 1160 HS5 

Leu His Ala Cvs Val lie Pro Glu Asn He Met Glu Ser His Asn He 

1170 * 1175 HBO 

He Leu Lys Trp Arg His Thr Glu Lys lie Tyr Ser His ser Gly Glu 
1185 1190 1195 1200 

Asp Ii e Glu Phe Gly Cys Lys Tyr Gly Tyr Tyr Lys Ala Arg Asp Ser 

1205 1210 1215 

Pro Pro Phe Arg Thr Lys Cys He Asn Gly Thr He Asn Tyr Pro Thr 
1220 1225 1230 

Cvs Val 
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<210> 8 
c211> 1235 
<212> PRT 

<2X3> Rattus norvegicus 



<400> 8 










Met Arg 


Leu Ser 


Ala 


Arg 


He lie 


1 

Val Ala 


Glu Asp 

2 0 


Cys 


Lys 


Gly Pro 


Leu Ser 


Gly Ser 


Trp 


Ser 


Glu Glu 




35 






40 


Tfar Tyr 


Lys Cys 


Arg 


Pro Gly Tyr 


50 








55 


Val Cys 


Lys As n 


Gly 


Glu Trp Val 


65 






70 




Arg Lys 


Arg Pro 


Cys 


Gly His Pro 


Arg hsu 


Ala Val 


85 
Gly 


Ser 


Glu Phe 




100 








Thr Cys 


Asp Glu 


Gly 


Tyr Gin Leu 




115 






120 


Cys Asp 




Gly 


Trp Thr As n 


130 








13 5 


Lys Cys 


Leu Pro 


Val 


Thr Glu Leu 


145 






150 




Ala Ala 


Glu Pro 


Asp 
165 


Gin 


Glu Tyr 


Glu Cys 


Asn Ser 


Gly 


Phe 


Lys He 




180 








Ser Glu 


Asn Gly 


Leu 


Trp 


Ser Asa 




195 






200 


Ser Cys 


Leu Pro 


Pro 


Arg 


Val Glu 


210 










Pro Val 


Tyr Lys 


Glu 


Asn 


Glu Arg 


23S 






230 




Phe Val 


Tyr Lys 


Glu 

24 5 


Arg 


Gly Asp 


Asn Pro 


Gin Pro 


Ser 


Cys 


Glu Glu 




260 








Pro Asn 


Gly lie 


Tyr 


Thr 


Pro His 




275 






280 


Glu lie 


Arg Tyr 


Glu 


Cys 


Lye Asn 


290 








2S5 




Ser Lys 


Cys 


Thr 


He Thr 


305 ' 






310 




Ser Leu 


Lys Pro 


Cys 


Asp 


Phe Pro 




325 






Tyr Glu 


Glu Ser 


Arg 


Arg Pro Tyr 




340 








Tyr Ser 


Tyr Tyr 


Cys 


Asp 


Asn Gly 




355 






360 


Tro Asp 


Tyr Leu 


Arg 


Cys 


Thr Val 


370 








375 


Cys Leu 


Arg Gin 


Cys 


lie 


Phe His 


385 






3 90 




Tyr Trp 


Gin Arg 


Arg 


Tyr lie Glu 






405 






His Ser 


Gly Tyr 


Ser 


Leu 


Pro Asn 




420 








Glu Asn 


Gly Trp 


Ser 


Pro 


Pro Pro 




435 






440 
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Trp Leu He Leu Trp 


Thr 


Val 


Cys 


10 




15 




Pro Pro Arg Glu .Asn 


Ser 


Glu 


He 


25 


30 






Leu Tyr Ser Glu Gly 


Thr 


Gin 


Ala 


45 








Arg Thr Leu Gly Thr 


lie 


Val 


Lys 


60 








Pro Ser Asn Pro Ser 


Arg 


He 


Cvs 


75 






80 


Gly Aep Thr Pro Phe 


Gly Ser 


Phe 


30 




S5 




Glu Phe Gly Ala Lys 


Val 


Val 


Tyr 


105 


110 






Leu Gly Glu He Asp 


Tyr Arg 


Glu 


125 








Asp He Pro He Cys 


Glu 


val 


Val 


140 








Glu Asn Gly Arg He 


Val 


Ser 


Gly 


155 






160 


Tyr Phe Gly Gin Val 


Val 


Arg 


Phe 


170 




175 




Glu Gly Gin Lys Glu 


Met 


His 


Cys 


185 


190 






Glu Lys Pro Gin Cys 


Val 


Glu 


He 


20S 








Asn Gly Asp Gly He 


Tyr 


Leu 


Lys 


220 








Phe Gin Tyr Lys Cys 


Lys 


Gin 


Gly 


235 






240 


Ala Val Cys Thr Gly 


Ser 


Gly 


Trp 


250 




255 




Met Thr Cys Leu Thr 


Pro 


Tyr 


He 


265 


270 






Arcs "Pa Lys His Arg 


He 


Asp 


Asp 


285 








Gly Phe Tyr Pro Ala 


Thr Arg 


Ser 


300 










Pro 


Arg 




315 






220 


Gin Phe Lys His Gly 


Arg 


Leu 


Tyr 


330 




335 




Phe Pro Val Pro He 


Gly Lys 


Glu 


345 


350 






Phe Thr Thr Pro Ser 


Gin 


Ser 


Tyr 


365 








Asn Gly Trp Glu Pro 


Glu Vsi 


Pro 


380 








Tyr Val Glu Tyr Gly 


Glu 


Ser 


Leu 


395 






400 


Gly Gin Ser Ala Lys 


Val 


Gin 


cys 


410 




415 




Gly Gin Asp Thr He 


Leu Cys 


Thr 


425 


43 0 






Lys Cys Val Arg He 


Lys 


Thr 


Cys 



445 
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Ser Vai 


Ser 


Asp He Glu He 


Glu Asn 


Gly 


Phe 


Phe Ser Glu Ser 


Asp 


45 a 




4SS 








460 




Tyr Thr 


Tyr 


Ala Leu Asn Arc 


Lys Thr 


Arg 


Tyr 


Arg Cys Lys Gin 


Glv 


4SS 




470 






4 75 




400 


Tyr Val 


Thr 


Asn "Thr Gly Glu 


lie Ser 


Gly 


He 


He Thr Cys Leu 


Gin 






4 as 




4 90 




495 




Asp Sly 


Trp 


Ser Pro Arg Pro 


Ser Cys 


He 


Lys 


Ser Cys Asp Met 


Pro 


500 


505 






510 




Val Phe 


Glu 


Asn Ala Met Thr 


Lys Asn 


Asn 


Asn 


Thr Trp Phe Lys 


Leu 




51.5 




520 






S25 




Asa Asp 


Lys 


Leu Asp Tyr Glu 


Cys His 


He 


Gly 


Tyr Glu Asn Glu 


Tyr 


53 0 




535 








540 




Lys His 


Thr 


Lys Gly Ser lie 


Thr Cys 


Thr 


Tyr 


Asp Gly Trp Ser 


Ser 


545 




550 






555 


Pro Leu Leu His 


560 


Thr Pro 


Ser 


Cys Tyr Glu Arg 


Glu cys 


Ser 


He 


Gla 






565 




570 




575 




Asp Leu 


Val 


Val Phe Pro Arg 


Glu val 


Lys 


■Tyr 


Lys vai Gly Asp 


Ser 




580 


535 






590 




Leu Ser 


Phe 


Ser Cys Arg Ser 


Gly His 


Arg 


Val 


Gly Ala Asp Leu 


Val 






600 






605 




Gin Cys 


Tyr 


His Phe Gly 'Trp 


Ser Pro 


Asn 


Phe 


Pro Thr Cys Glu 


Gly 


610 


615 








S20 




Gla Val 


Lys 


Ser Cys Asp Gin 


Pro Leu 


Glu 


He 


Pro Asn Gly Glu 


Tie 


62S 




630 






635 




640 


Lys Gly 


Thr 


Lys Lys Val Glu 


Tyr Ser 


His 


Gly 


Asp Vai Val Glu 


Tyr 




64S 




650 




655 




Asp Cys 


Lye 


Pro Arg Phe Leu 


:.;»•.; Lys; 


Gly 


Pro 


Asn Lys He Gin 


Cys 


6S0 


665 






670 




Val Asp 


Gly 


Lys Trp Thr Thr 


Leu Pro 


He 


Cys 


Val Glu Tyr Glu 


Arg 


6 7 '5 


680 






685 




Thr Cys 


Gly 


Asp Leu Pro Ala 


Leu Glu 


His 


Gly 


Ser Val Gin Leu 


Ser 


690 




695 








700 




Val Pro 


Pro 


Tyr His His Gly 


Asp Ser 


Val 


Glu 


Phe Thr Cys Ala 


Glu 


70S 




710 






715 




720 


Thr Phe 


Thr 


Met lie Gly His 


Ala Val 


Val 


Phe 


Cys lie Ser Gly 


Arg 






725 




730 




735 




Trp Thr 


Glu 


Leu Pro Gin Cys 


Val Ala 


Thr 


Asp 


Gla Leu Glu Lys 


Cys 




740 


745 






750 




Lys Ala 


Pro 


Lys Ser Thr Gly 


He Asp 


Ala 


He 


His Pro Asa Lys 


Asn 


755 


760 






765 




Glu Phe 


Asn 


His Asn Phe Ser 


val ser 


Tyr 


Arg 


Cys Arg Gin Lys 


Gin 


770 




775 








780 




Glu Tyr 


Glu 


His Ser lie Cys 


He Asn 


Gly 


Arg 


Trp Asp Pro Glu 


Pro 


78S 




790 






798 




800 


Asm Cys 


Thr 


Arg Asn Glu Lys 


Arg Phe 


Cys 


Pro 


Pro Pro Pro Gin 


He 






805 




8 1 0 




815 




Pro Asn 


Ala 


Gin Val He Glu 


Thr Thr 


Val 


Lys 


Tyr Leu Asp Gly 


Glu 






820 


825 






830 




l»ya Val 


Ser 


Val Leu Cys Gin 


ASp Gly 


Tyr 


Leu 


Thr Gin Gly Pro 


Glu 


8 3,5 




840 






845 




Glu Met 


Val 


Cys Lys His Gly 


Arg Trp 


Gin 


Sei- 


Leu Pro Arg Cys 


Thr 


850 




855 








860 




Glu Lys 


lie 


Pro Cys Ser Gla 


Pro Pro 


Lys 


He 


Glu His Gly Ser 


He 


86.5 




870 






875 




880 


Lys Ser 


Pro 


Arg Ser Ser Glu 


Glu Arg 


Asp 


Leu 


He Glu Ser Ser 


Ser 




S85 




890 




895 




Tyr Glu 


His 


Gly Thr Thr Phe 


Ser Tyr 


Val 


Cys 


Asp Asp Gly Phe 


Arg 




900 








910 




lie Ser 


Glu 


Glu Asn Arg Val 


Thr Cys 


Asn 


Met 


Gly Lys Trp Ser 


Ser 




315 


920 






925 




Leu Pro 


Arg 


Cys Val Gly He 


Pro Cys 


Gly 


Pro 


Pro Pro Ser He 


Pro 


930 


335 








940 
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Leu Gly lis Val Ser Hie Glu Leu Gltt Ser Tyr Sin Tyr Gly Glu Glu 
945 950 935 960 

Va3 Thr Tyr Asn Cys Ser Glu Gly Phe Gly He Asp Gly Pro Ala Phe 

9SS 970 9?S 

lie Lys cys Val. Gly Gly Gin Trp Ser Glu Pro Pro Lys Cys He I»ys 

980 535 990 

Thr AF.p evs aso Asn Leu Pro Thr Phe Glu .tie Ala Lys Pro Thr Glu 

995 1000 1005 

Lvs Lys hvs L/g Ser Tyr Arg Ser Gly Glu Gin Val Thr Phe Arg Cys 

1010 ' 1015 1020 

Pro Pro Pro Tyr Arg Met Asp Gly Ser Asp lie Val Thr Cys Val Asn 
1025 ' 1030 103.5 104 0 

Thr hvts Trp He Gly Gin Pro Val Cys hys Asp Asn Ser Cys Val Asn 

1045 1050 10S5 

Pro Pro His Val Pro Asn Ala Thr lie Leu Thr Arg His hys Thr Lys 

1060 1065 1070 

Tyr Pro Ser Gly Asp Lys Val Arg Tyr Asp Cys Asn Lys Pro Piie Glu 

1075 10 so 5 OS 5 

Leu Phe Gly Glu Val Glu Val Met Cys Gin Asn Gly He Trp Thr Glu 

1090 1095 UOO 

Pro Pro Lvs Cvs hvs: Asp Ser rhr Gly Lys; Cys Gly Pro Pro Pro Pro 
1105 * " * H3 0 1115 1120 

Tie Asp Asn Gly Aso He rhr Ser Leu Ser Leu Pro Val Tyr Ala Pro 

1125 1130 1135 

Leu Ser Ser Val Giu Tyr Gin Cys Gin Asn Tyr Tyr Leu Leu Lys Gly 

1140 1145 H50 

Asn Lys He Val Thr Cys Arg Asn Gly Lys Trp Ser Gin Pro Pro Thi- 
ngs iioo lies 
Cys Leu His Ala Cys Val He Pro Glu Asp lis Met Glu Lys His Asn 

1170 1175 1180 

lie Val Leu Arg Trp Arg Glu Asn Ala Lys He Tyr Ser Gin Ser Sly 
1135 1190 H95 1200 

Glu Asn He Glu Phe Met Cys Lys Pro Gly Tyr Arg Lys Phe Arg Gly 

1205 1210 1215 

Ser Pro Pro Phe Arg Thr Lvs Cvs He Giu Gly His He Asn Tyr Pro 
1220 1225 1230 

Thr Cys Val 
1235 



«210» 9 

<211> 15062b 

<212> DKA 

<213> Homo sapiens 



<4O0=- 9 

gatcataatg gtatacaaca attaacatca gaataaaacfc tggaaacttt acaaacactt 60 

aqaaattaaa caacaUn;ae atttaaaacc aatggctcaa tgaaggaact aaaaaaaatt 120 

rqaaaa«ttt ttoaaacaaa tgacaatctoa agcacagcat actataatag atgagataca 180 

gcaaaaccag ttctaaqaag aaattttata acaataaatg ccttatcaaa aagaataaat 240 

ctctcaaata aacaaccaaa eautgcacct taaggagcta aaaatttaag aacaacatta 300 

taaatota^. a tcagtaaagc aaagatttta aaaaaaattg aoaaacattt 420 

tcttagacta agaaaaata.a gggagacgat ccaaataaat aaaatcagag aggaaaaggg *8Q 
agacattaca tctggttcta cagaaacaea aaggatcata aaaactataa ggaacaafctg 540 
tttgccaata aattggtata cctggaagaa atggacaaat ttttggacac afcacaacata 600 
ccaagattga attaggaata aatagaaatc taaacagaoa aataatgagt aagttgatta 660 
aatcagtaat aa&attcacc catcaaaaaa gcccaaaacc tgttatcgtc actgctgaat 720 
tctaccaaat attaaaaaaa aaaaaactca gagtaatttt fcctcaaacta tgccaaaagc 780 
aaagaaaatg gaatttttcc aacttattgt agcatgccag cattgccctg ataccaaaac 34 0 
caaacaagga laaact acaggetgat gtccctgfctg aacagaggtg 900 

ttaaaattct taataaaata cacaaaaaag tgaatttctg ttcctttgtt tgtttgtttt 960 
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tgagaagagg 


tctctctctg 


fccagcccggt 


ctatcetega 


cctcttgggc 


tcaagcaatc 


cfcataggeet 


gggtcaacac 


acceagctaa 




aaaacaaggt 


ttgtatgtac 


gggetcagaa 


gagateaaet 


cttctacccc 


gfccacaetfct 


tagaaaatca 


cttgaocfc.ct 




gtgacagtcc 


tc ate aaaag 


aatatctcaa 


gacagtcatt 


ataatgetat 


ataatttctt 


taactcttea 


aetatctata 


ccaatcat: t;t 


taaaacgtgg 


taggctaagfc 


tgggcaaacc 


scacagttga 


gagtactttg 


a ; .-t gaaag agatagatgt 


tctcetcagt 


taatgaaaat 


cttc&ttttc 


Cteeaettaa 


ttccactaag 


taaatctgee 


aacaaaaaaa 


fcgaatgattt 


atctgttctfc 


aacagataaa 


gaafcefctget 


cagttqccca 


ggctggagtg 


ctgccfccctg 


gattcacgea 




cctcccgccac 


cacgcccsga 


taatttbbtt 


ccc tg fc tagc caggatggtc 


fctgatctcot 


; • - :tgg t iggt 


gtgagecact 


agttaaaact 


ttaattaaaa 


acatgttgct 


tgagataaat 


ggtatagagt 


aatatfccttt 


aggtttgctg 


tsatagctat 


tttegctgag 


gttcataata 


tagtaattat. 


fcgacagaaca 


teat ta.ee tc 


tctcaataafc 


aactgaactt 


ttttttctgt 


caaaacgaae 


aaacaaacag 


taaacatcgt 


efcctcaacca 


ttttctfcctg 


tcctgacctc 


tcatctttgt 


aatctatttc 


gtcattttat 


ttctccactt 


aaaatettta 


acctcatttc 


actttctcta 


ctcefcactaa 


gtt t taec ag cattaattta 


aaetgagett 


tqccagttca gggtgcacge 


attagcaatg 


afcgactgtaa 


cataaaaaat 


ctgatatgta 


tttagttttg 


tggcattttg 


tttgtatgeg 


catgtgtcag 


ataagatsta 


ttattgacat 


tatgfcatafca 


tfcettacatt 


ctataggtat 


aatttaaata 


geatatcatt 


tatgtttact 


gtatfctacat 




atgaaaact t 




aaecagagag 


aactagaaag 


gatgagaaga 


ctaagttcag 


agaagtgaca 


acagaaatgg 


atccagaggc 


fctgfctgggcg 


caagcatgga 


tgcacagttt 


tetgetgagt 


ecggccctgt 


gtaacctcct 


gagatactct 


tecgaggtag 


aaagggacat 


aaactaaagg 


tttttatttt 


tatttttaat 


agtettgetc 


tattggctca 


cgteaacctc 


tgtctceegg 


gtgaagctgg aattacaggt 


gt:gtgecgec 


gagacagcat 


ttcatcatgt 


tggccaactc 


ctcgaaagtg etgggattaa 


tgtgtgagcc 


gtcaacgata 


atttcgaacc 


tgaagtgagt 


cgttcttccc 


actaaaaggc 


actggaattt 


gtaggaaaaq 


tcaaggaaag 


tatgggctct 


tgaaatatac 


acagaageca 


tcttcttagt 


gaagtacaafc 


ggeaattaac 


tgtaatgeat 


fcttaaaagca 




acaatgttaa 


tciagtagat 


gaatataaaa 


tttatacaafc 


gttattgaca 


acctattttt 




tggecaatae 


aaattcaatg 




ttgtctttca 


aafcagcgtgg 




tgaaatatca 


actaccatta 


aaaaaatttt 


fctcattaatg 


atatgaaaaa 


tctttcttag 




tatatacaca 


taaagtattc 
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tggaacgcag 
ctttcaccte 


gggtgccafcc 
atcccecaga 


ctggctggct 
gtagctggga 


1080 


ctcaaaagct 


asefcgeagtt 


tttaaaaata 


1140 


aatgttgaat 


catacaactt 


aaaacgtgga 


1200 


jacccc taggg 


a w c c q X a t a o 




gatfccgatgfc 


tggataatac 


tgttacctgc 


1S20 


ctaacttact 


ccccctcata 


aatgttttga 


a 330 


aaccctatct 


ttttgcatgc 


ttcttatget 


1440 


tattctefcte 


tatgecatga 


tagttggsaa 


150 0 


aeggtatatt 


attacagaca 


tgatatttgg 


156 0 


ttgacactga 


aaaacatcat 


ttcctoatga 




accaccattg 


tetattaata 


ttagggttat 


iseo 


tttactttta 


aagctaaata 


eaaatgttgt 


1740 


taaaaatcct 


tttttgactt 


gaatgectea 


180 0 


taaaaaagac 


tttttttttt 


fctttqagaca 
accgcaagct 


1860 
1920 


cagtgactcg 
ctcagectcc 


atctccgctc 
egagtagctg 


ggactacaga 


1980 


tgtafcatttt 


ttagtagaga 


cggggttfccg 


2040 


gaectcgtga 


fcccgccctcc 


tcggcotccc 


2100 


gtgcccggec 


aaaaagacat 


ttttgaagga 


2160 


gatttctttt 


gctttgaaga 


ttagttctct 


2220 


gaatgtatat 


gtgaatttca 


gtatagacat 


22 SO 


fceagctataa 


aaatattcca 


fcgctctattt 


2 34 0 


ttttttgggg 


gaaat'ccatg 


tcaatcattc 


2400 


ctgcaatrgt 


ggtgfccccct 


ttcactcaat 


2460 


gcgcaaaaaa 


accctggcaa 


taacetttga 


2520 


agattgeage 


aatcataacc 


agttscctga 


25S0 


cetgtgtata 


aattaatgae 


ctttcatctg 


2 64 0 


aeggafcetea 


agtcagctaa 


caggacaaga 


2700 


c&tagtatgg 


tctettcagc 


aattctggag 


2 760 


atctacaaot; 


ataecaagtt 


aagetcaage 


2820 


afctgtttttt 


ggaaaagaga 


gacaagaaat 


2300 


gcaaattatc 


tccagatata 


aaaeattttg 


2940 


atggcstgca 


ttcttaccat. 


agfckagaatt 


3000 


aaaaaafcaag 


tgcatagacg 


aatgtacaaa 


3050 


gtatacefcat 


agaatgttga 


acaacatcac 


3120 


ctataatfcat 


ggaacaagtg 


atagaaaata 


.3180 






gttaagtttg 


3240 


acgctsgtgg 


cacaacagct 


ctagtgtgca 


3300 


tefcttacttt 


gagggaagcg 


tttgctagtfc 


3360 


acgeatgaca 


ccttctctga 


cecagtccet 


3420 


gtctcctecg tattggaaaa 


tcgaaaattc 


3480 


tacattttct 


tatgattgea 


ggatatttag 


3 54 0 


aaatcattta 


aatctttett 


tttttcttca 


3S00 


tgtctccaaa 


gctagagtge 


agtggeaeta 


3660 


gttcaagtga 




tcagtcccct 


3720 


acatccagct 


atttti.ttaa 


acttttagta 


3730 


ctggecteaa 


gtgatctgcg 


cgccttggcc 


3840 


atcctgct-.cg gccMaaatt 


atttttctta 


3900 


ttttcatggt 


ttaggtttgt 


ttctaaaaat 


3S6 0 


catagagaaa 


ttattgaaae 


ttagtcfcgta 


4 02 0 


tatgttatge 


oaaagcttaa 


tgggggcaca 




gagatgtgaa 


acaaatttca 


gcatcccaaa 


4110 


ttggtaetgt 


aatgatcagfc 


fcfcaaaaggga 


4200 


ttgtcactct 


tgacactttg 


ttatggcaac 


42SG 


tctgaaagga 


tattcataat 


taaaaataat 




aaataactta 


tgacttgatg 


gaagaaataa 




taggtfcacaa 


ttacaaafcfct 


tctgtcaagt 


4440 


aattggtgtg 


ccgattttat 


tgtteagaac 


4500 


attagcataa 


gcaattcaca 


aagtatgtcc 


4560 


atttgattta 


ctagattctg 


aatatagafcg 


4620 


aacaagacaa 


aaatcagcag 


gaaaataeac 


4 6 80 
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ccaagafcqta attaccaaat tctgatgaat agcctctaaa stctgtgtgg tggctacata 4740 
tacata tsttcttg ta asag u aaa f ttf ttagttatt tgt ttti 4 £00 
t 31 l- ctgctagagc ta ataac agtaccact 4 860 
gafctfccatag aaatttattt tctcacagtfc etggagocta a-aq ,x * ± 

crctfcct gagacctctt cctttgcctt gtaaatggtt gtattcfcttc 4&30 
tatgccttqc qtgatctttc tctatatggt gtgttcttat tttctcttcc tatatagaca 5040 
- .gfctatac tggagtagga cccacctgaa tcattggcct ttaacttaat tacatcttta S100 
tec atg jt t i tcaggtattg ^qa tttgg cttt aaa 5160 
-i tgagccaa t - a aaagat c u 

caagact rt aaagta cc og .t trf .u I fcgagaaafc atagc 

taefcettaca aagagtteat tggaggagac 5340 
aagttttcaa ctggsatate agataaggaa gaatfctgtca tcattet.ttt etatagtget 5400 
, t a gc atatg f 1 t.aattca tcatttcaga 
tactac f.tt.ci t t i ta tttaatefcat ttaatcttt tttg 
< tgt atcagttcag ttaacaaagg aaataacagg agaatttcct tf • 

i tgea aacaaacaaa actagcaaat catgt atag I640 
ateatactgt aaaaecfcaaa gctctttacc tagaatcaaa taaagtggca tagctttgag 5700 
saaq a rcctcat - aa qataa tfcggatctcc agtattaccc 5760 
fcccactacat ttgttgaaat attatgaagt ttfcggataat taceasattt gtattcttca S820 
r.aa;:.ga »aa t g attgtccatg acatttgacc catgtggttc cactgetaat 5880 

cttacgacan. agttcttfcaa tatgeaagge ctgcatteaa aaaggtagtt aafcafcagaaa 5940 

gtgaacaata acataaagci i\ 
attatgfcatt fcatttattga aeattfcgcta gtgagctcag aaatgcaaaa tttactgtca 6060 
tttaaaagta agttaagcat atagtctact ttttgattat at tea tgt tg tga - 1 

attgtgattt acatgttgct aafcctfcgttg aaatattaag ttcatatta 1 > ' - « " J 

j, ag- tt'ccccaagg fcattatagaa ataaaagaaa ctgeagaatt taaaatgtat S24Q 
tatfctgatgt. ttfcgatatat gaatctataa aaaatcacca tctgtaagat tatgaaaata 53 00 
tcagtcactc ccctegcafci: acaaataaga aacttctgaa eattttaagg ttagaatctg S3SD 
tetagtgaca tgfcttcctac ttaaagtttc atgagtatat tcacatatct ccataatcsa 6420 
tattaaatgt cfctttaeact gtagaactta taaaacaaag aaaatattafc tcattgttta 6480 
agttaaaatg agataatatt tcataaaafct aatttctgtt atagtcttac aaaatatget 6540 
atttctacta gcatagtgaa taaatcctc'c ttggttcata aaaaattgta gacatggaga 66 go 
cataggaagc tagatattac atgaagttac atttaagafcg ggagctgagt gtttagatcfc 6660 
■ tt cv-.tagg aa&cccacaa ggttagaatg acattaatta 6720 
qtadcaacat gttagat tl tcagtag a tag satgea agtt *g ttgt 
gqaqtttga aatctttcat tattagttac caagggtgat tccgaatttg aggsaactac 
xagcta qgcctttaag gtcaottagt aaatatcaaa gttcagagag ttttgcaaaa . 
tgcfcfccaata attccagtta gtggtttcao aaccatctgt ggaattgstt ccctg iatv: 
• a( tgtaaa atattattta gggacagtaa tggactgaat ccaaaagtaa tataaaacat 7 020 
taatt.fcafct.fc tatctctcat tttttgagta aagagagtat ca j a > 3c 7080 

ttctgeaact actggaagaa ctgagggaac aaaggtcata a 

?,q tgatq s taattatce attgtact t gatgtt 7200 

tcttaggaaa acttccagaa gcaaggaaag ctactgttgg tgatctcage fcgctaccagc 7260 
agctgcfcacc agataatgee ttg- ut ttg tccaa gi * 
3 ga agcaagctaa aatacaaata ca 
jefcaac. 1 agctt gtaaaataca aatacaaatt aaaataaaaa ttcctaatac 7440 

ag tegtatt aggaataaat agaaaatcaa aaoaaacaaa taatgagbaa gttgattaaa 7500 
t t ta tcaaaaaagc acaa cgcctg ttatcttcac tgetgaatte 7-'., 

iccaaac i« tataaaaaac tggtagtatt ttttttcaaa etatgeataa aataaagatg 7S20 
gaca a cacaaaccaa tagatgtaac itatcacaat wcags tea i aaa 
atgatcatct tcatagaagt actaaaaaca tttgagaaac cttgacattt cttcatgsta 7740 
iag gtctcc acaaattagg cagagcagag ccagatggtg gaa - 1 = "cat 7800 

cci c caag ctaacaacta tgtacacaga aaaaaaaaaa aacaccttca 7860 

taaaatgaaa acattatcag afctagcactc atagtacatg gttttaactt catatccotg 7920 
aaagaggcac gtaagagata ggtcagacaa tcttgagtca ctgacactac cctttcccct 
ctccccacac ttqc ; tgt ac gagcett gctctaggca ctgagggagg 8040 

qagsacatac; caattgtgag gcattgaaca aaatgctgtg ctgttagagc agaaaggaaa 8100 
ic.as =cccttccca tggaggga tttaa > 8160 

i jtetgaa atcaagt t i at < t u , 8220 

cjccacctacc afcgcattgtq ixtctaasfca aactagaaag acagtctagg acataaggac 8a8u 
tgcacacaca fcgtgagtctt agtgctgaae taggctcags ggaaga S340 

, x ag ice agctgaggca gecaagagea tgctggcatc 8400 
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acccaacccc taaccceagg ottcacattt caeagctcca aaagaaaecc cttccttctg 8460 
> - tgt~t t <- S> 0 

egacaaagca ggatagggca actgtcaaag gaawaggcc cctgctttaa gccctagcte 

caaaagggaa cccaatgccc tgaaggaaat B640 
3* icagi i« att cacccagcct aactgaag 3 c jgc a cct 6700 

gcagtqatac ccagatacta fcgttgagggc ettaggtgag cccctgagac ttgctggctt 8760 
caggtaccaq cat c jq jag a • ^ "t^q g cccac jg t - jd 

it jgt:g gcatttttgg acatac atg gaccagatgg jagc 

tagccagc ttcaccaca aactgactta jag 50 
aaccttaaqg ^aacatcaqc aqttgtotqg ca 3 r.actcct eaaggcctgg agtggt.gtta SOoO 
gaccataaqq trgs.qqcfecct ctqactttqq aaaggggugq gaaoagagag gsggattttt soeo 
t ttatta ' " ttaag gtttagggta catgtgcaca acgtgaaggf tagtt t 1 
tgtatacatg tgccatgtt jaa ccagt ic" , .. '-80 

atctccaaat gctatccctc cccccfccccc ccaccecacc ccacaacatt ttaat t 
i atg, atgc 'r ( cc aqat acagcaccat ataacatcaa g< ig tci aaggl 

aatc < ggtec ag ggccctc atcactctga attctcteag 93S0 

itgca aga atcaa tagagtaccc ccagaagtct gcaagaacca ctgcattggt 9420 
■ - • .<• aa agaagttaca 1 ' ' 

[tqqa; tett a aqaagga it ttas qccc gae q tgaa 

aataaatacc taactcttca gtgcccagac acagaagaat ai 
tc gga ( ccc ctca ccaaatgaae taaacaaag a< agggaac aa t 

tt tcaaacaacg aattcaaaat agttttgttg aagaaactca 9720 
- tefcgaaetefc atcagataaa ttgaacaaag 9780 
ttg i laaa aatcaagcaq ag ttctgga gccgaaacat gcaattgaca 9340 

tactgaagaa gatatcacac gtgcfcattct ttaat agcag aatagatcaa gcagaagaaa 9900 

Jtg aaaatacaca gtcagagg* - 5 - 
aaagaattaa aaacaatgaa gtatgcctac aggatctaaa aaataacctc caaaaagcaa 10020 
atctaagagt attcacctta aggaagaagt agagaacgag ataggagtag aaagt.tt.att 10080 
caaatgga'ta atcacaaaga acttcccaaa cstagagaat gatatctata "caggtracta 1014 0 
j 1 i iag cagatttaac ccaaagaaga ctaectcaac tcatttaata 10200 

afcc&aattct ctaaggfcnaa ggataaagag actattctaa aatcagtaag a&caaagaaa 10260 
taaataacat acaatggagc accaatacat ctggtagcag gctttttaga ggaatcctta 10320 
taa at.g scatg ctgacagaaa aataacgttt atcctagagt agaatacctg 10380 
gtciaaaatat q.ecttaa.aca taaagaagaa ataaagacat tctcagataa gcaaaaggtg 10440 
:a tatcfcoaga cctgtcctac aagaaatgct aaagggaata tttca 
« * i t caa taatcacctg aagacacaaa tctcactggfc aatagtaagt 10560 
i « aata ttaaaacact gcaactgggt tgf ffcaagc tatatcctaa 

r , « , ( - i idigaaa cataata ot ac.agati t 

ataaaaat agaaacaaca aaaagfcttga aagcagaagg gaaaatcaag .10740 
tt ttctttggct. tgtttgttta tgcaaacagt gttaagttgt loaoo 
tt tgatt taagataqta tttgcaatc. ttatggc ig t gaaacaaa aaattaaaga 10860 
t IS at c tgaat gcac gtgga tcaatga ja aatt; a 

it as t ,qa icat ctatgg gata aa w g tttt 

t ca ta gtgacta taa i ig nq saaaa t aaa) t j j 40 

acaatttggt gatttatgtt aaagaactag aaaaggaagg gcaatccaaa tccaaaatta 11100 
i agaae ataaataata aatatca.cag cagataaact tgaaattgas a" iataaaa 11160 
i a^ at aagttgttat tttaaaatat taaacatgct: gatcaacctt 1122 0 
tatccaqac: aaqaqaaaaa qagtgagaat tcaaataaat aaaatcagaa atgaaaagga 11280 
gg agaaattcaa agaatcatta ttggccacta tgtggaatga 11340 
tattccaata aattgqaaaa tctagaagaa atggacaaat tcctagacac ataaaaccfca 11400 
ctaag ttqa agcag i g aatccaaaac gaacagat -aa* » 1 

ja afceaa ccagaataaa aagtctcata gtaaagaaaa gctcaggaca fcatt 
actgttgaat tctccctaac atttaaagaa gsactagban caattctact ctaac tt 
tgaaaaataq aqqaaqagga ggagcaaata cttccaatgt gaggctaata ttaccctgaa llfc,40 
taaaaaa agaatactac aggtcaatat ctctgacaaa 13.700 
t t t , r ig s 3 a«<e tttaacagca tactag 1 

aa at < a aaai qgqattt ttgag tgc iaa 

aactcaatca atqtaat :s - cs i jaag itata ' ! I <^ t 11880 

tcaattgatt ccaaaaagqc atttgataaa 3tt:oaaaai:c cttcatgat.a aaacactaaa HS4iJ 
,id acaoacccaa acataatcaa agctgcattt gacag . 
_saagtc tgaaataatt tcctcaaagt acfcgg 
gacaaggata sccacttcac cactgtfcatt caacataata ctggaagtcc tggctacagc 12120 
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agttagacaa qagaqqgata taaaggtatc caaactgaaa agaaagaagc caaattatct X2.lts0 

f <t iq 9'« f - ' 1 

;a - - M-writ^t u ,ul a ca qta 1-3 ^ 

3 t icaq caaaeaatct aaaaaaaatc ctaaaggtaa to attcac i2 
t taattsg taaccaa ag gtcaaa ar f 
lcaa >,o Ctg agagg i a s laaat a 

- t , i a ictgatc sta ttgttataat gtccatacta cccaaggc a 12540 

laatca ct at ccagggaca ttctr,cacag taatagag 

aaacaatcct aaaaatttta tagtaccaca aaagctaasq otacuxaaaa tagctaaagc 12o6Q 
lt ,-:c"caagc aa i aataacattaca j tea aattatacta 12 0 

taactaaaa cagcatagta ctggcataaa aacag cata cag 278C 
, 3 f ( g aaacaaatti acacai tac agtgaatg a aaattga 284; 

j jaacqfct toga taqac aqtctcttca atfcaacggtt ctaggaaaac tggatct 1 « 
* ajaaq aatgaaacta gacctctatg tttcaccata tccaaaaatc aaatcaaatg lv.sa.O 
aac | z aag acctca an -ityaaacttc eaccagaaaa cattggggaa 1302C 

tit -jaaaat ttcttcagca ataactcaca agcac , - i 

i - > qaqateac atcaagttaa aaatgttctg cacagcaaag 13140 
, a r c t > 1 ™ 

tctgacaagg gattaataac cagaataatt aaagagcaca aacaacacta tcagaaatca i^w 

taatc jatcaaaaa agggcaaaag tctg latat. ag.t ,■ • > . < 1 ' * - 

ttcaaatqqa aaacaqacat gtgaaaagai: gatcaacata aetgatrcatc agagaaatgc .\.>.>ot 
at 3 ccagtgaa aaag at atg i 1344( 
fcas , r t - } iga iat:ct;tg1 fttgg 

}t ttg gaggtttctt agaaaactaa 3.3S60 
ccagcaafccc taatgctgtg tat a - agtg 
aaateagtgt atggaagcqg tatctgeaca cctatget eg t.tgcctcact gtataeaaaa 13*30 
gctacgattt ggaage acc -.aag qtcca tcascagatc aa" - - t t , ; ^ 
caca tta jagta ctactttgcc ataataaaga atgagaccca atcafcfcfcgca 

acaacata , rgqsactgga gatcattatt ttaagtgaaa ttagecagge acagaaatac a38S0 
• • tat.ctgt.gqc afectaaaaat caaaacaatt ga - 
tt :aqa i jgai fctacc g actgtgaagg gtggtatag ; igagggg 3380 

at ■ j gt tacgaaaaaa aatagaa s ataaataagt ccatc i 

ataqtcaatg ataacttact tgt&eatfctt aaaasaacfct 14100 
?a tggaactcaa aggaaagata cttgagg 
^ttccccatq atgta-atcat ttcacattgt atgcctgtat caaaacatte taagtactcc 14220 
• atgtgcacaq gaaaafcttaa aaacatatgt 14280 
atagaag , -a taccacaaat agcatatatg acaa t 14340 

tatattccat ggetgtcafcc acaai tgti *fci jcattg t agagt aaaaaaa 
t cr f - go agaaaatacg geccatattt agaagaaaaa gatctatcaa 14460 

. :aaaccat atagta t ita agcaa 

•; -tgcaaaaca taagacaaaa atcttcagga aaafcatafcac gtaaatgttg 
aagagaqgtg gaatttcagt tgaataatga cacttagcca agtataacag gttactgaaa 14640 
ti - - tgta ^ tfa > aaaactttat 1 00 

aatttttaa aactat J, igtaatttaa agatggttgt ttfct * itt 
- ata tctttt tgaaaataat tttatttttc caagtgtccc aacct 1 

tt ggt aga aatatggatg aUaataaact ttaaaataca gcacaaggfcg ,-Jw 
, t tc at£ aaal T *- - agaaattact gaccaaggac cttagtgaag 14*4 0 

a f qttaa f< get ittaa - laaaa ? 
rcattaatta ctctttaaag aatagcatag caaaaaacct tgactatcca aaatgacaca 150^0 
a taagtaaa aagqttcctc agcgqttatt taggagttts tatgactt tgt i" 
Bttt taattttttc i tattcagt ■^„a^ -s-aaag tg 
t t t t ta aaatt jgaataa ttbeagactr. 1524U 

l a actt attcagataa gqtctttgtt aacccgaaas tcaataaaac 1530C 

aaagattaga ttcattacat gaatgtcaaa tgaacttatt Ctttgtaags tvgc ^ 
ta aaaaaac atttagcttc tea- 

aaafcaqaata tatgtactca gcaatafctga aatatataat atts c ' -/ 
tatfcattaag tgtgaacacc atgccg t jatagta aaatgtatr.c c".caa 

actqaaaatt tacacccttt gaccaacacc tcctagaaac. accgccatcc cttca.gcttc 15<=uo 
tqgtaacc- ' ictc tcaccttc'cg taaafcttgaa attettagat tccacat. 
aataaaatca tgeaggatet ttctttgtgt tgactttatt ccagatagca taatgtccac 15V20 

tagtatt 15730 

ctactgtgta tctataccac atafcfcctctt tttgtaaaca ttttcafctta tfettttattg 15840 
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gcaaataaaa ttgcatstafc tfcatfcatgta 

t^ i < j 4 tii i-ttc-a + < ta; at jt 

?actgc ttaa iatct< -ace 
jtea if « *ac gg 

tgtctgtctt accccaccta actta&fcgte 

sggatttcc ttttttcaaa gotg&atagt 

ttatctattc at.ctgtaatg gatacttaag 

tgctgtaatg aagatgggaa tgcagataac 

acatatatte agtagtagga ttactggatt 

aactctatag tattttccat aatggctafca 

■ it ■ :t ttctccacat gtttgataac 

atacttgttg gceafctggta cgtcttcttt 

tttttaaatt. ggtfcaafcfccc tttttattag 

atattaaege tttatcagat atatggcttg 

ttcactctgg gcattgttta ctfctgctgtg 

gtgtgtattt ttccttttgt tgectatget 

.jivji'c atgtattttt ttctctatta 

attacattct tctatgtgtg aatatccgat 
tattttccct atgtgagrtc tegtcatett 
ttattggtgt cttgttttat gecaatgtea 
caattcaaaa tttagaagtg taetgcct.ee 
gaeefcteggg atctcttgtc atttcataca 
aaaaatgaca fctagaafctfct gatggggact 
atgaacattt tatccatatt aaatettgea 
tgfcgtgfccfct cttcaatttg tttcatcaat 
agafceefctgg ttaaatttac tcctaatttt 
tctttaaatt tctttttcag acagtttatt 
ctasgcatga agaacacaag tgaaaattaa 
■sgaga aagaagt.a it. catt 

ctatetaggg gcaaaataaa cacaaagaaa 
aat ig i tttcatfcaca ctcctgaoat 
gagaagaata tatttaatga gcataaacat 
tfcfcgatagca caacagggtg actatagtca 
agggataatt ggattgtttg taacacaaag 
t t c< < tgatgtgatt attacacctt 
tcatacatac atagaegfcac catafcactca 
gtfcttcacag atgtattatt ma . - it 
atattttatt tatatttcaa agattttacc 
caaagtattg gacattccc.a tctat 
attctgettt aaaaataafcc agscttt.cta 
t iqgaaatat aaagtgaact tagaacatgt 
gataaaatta gggcacatga gaagcaatga 
ataaatca; 

c c.g 1 1 1 1 1 a c a a a a ag a cat attfcat a t 1 1 
a a c 1 1 c c a t •: t fc t a ctgatt aatgtaatca 
caaatacaaa tfctttatatt caegttatae 
ataatgatta tcafcaafcgaa gctaaceaaa 
atgaatgaca tcagaacact taagaaetat 
tattaataac tatagtcatc afcgcfcttaca 
ctfcgtafccct ctgactgaca tctctctafct 
gctaaggt 

atgeagcatt tgtcctccfcg tgtetggttt 
tcaatgttgt taaaaaagac ic t tgc - 
actgtatata tgcaccacat tttctttatt 
tccatatcac agctattgtg aacaatcctg 
gacatactga ttfctgttttc tttqtttata 

i tctat gfcttaa att ttg g 
atctacattc ccaccoafcaa fcgt&caagtg 
tgtcatggag cttcagtgaa attafctgaaa 
cagecattta gaaacagata actcatttta 
eccacagcgg cagaefcagee acactaattt 



aaacatattg tgttgaaata tgtatacatt issoo 
atgetttect tcacatactt ctcatttttg 15960 
sgcttt. caagaabaca acabat t 160 • 
attgcatgta aaagogeaat catgtggtfct 16080 
ctccctgttt. aeccbatgtt cttgaaaatg 16.14 0 
attacattgt gfcatatagac cacattttct 16200 
btgattccat attttggcta ttataaataa 16260 
tctatgacat actgattcct ttttctttgt 16310 
jat atatg tefcgetttte atttttgaca 16380 
tatac ■■ ttcaa caatgtgcaa 16440 
actugatgtt tttttgt t gttgat I ~i < ' 
tgagaaatgt ccattcaggt acattgecta 165 SO 
ccattgagtfc gagttcctta tatattttga 16620 
caaatatttt tccaacteat gagttgtctc 16680 
cagaagcttt ttagtfcfcgat gfcaatacaat 160 4 0 
i_ tii h tc-Jtagccca WSOC 

ttttooccta gcagttttat agtttcaagc 16860 
i - atttt i" -a tgt aaa ; ^tgg tat J.6S 
tttcccagca agatgtatt.g aagagactat 10080 
tattgaaaat atattgaafct etattctget 17040 
tgccafccgtg cctataatag cattatatca 17100 
agccccgtcc aatt.aaat.ca aaattacttt 17160 
tatttttqaa atgt.ttttca tttttctgtg 17220 
gcattgaatc cttacatctt tttgtgtaat 172 80 
gtccctgaac atgggctatt tttctgttta 17340 
attgtattgt ttaaaatata fcagatttttg 17400 
attbttfeggt gttatcagaa aaggaataga 17460 
gbtagtatat aagaaagaaa aaagcaaaat: 17520 
tatacsactc batggattcg gtaatagggt 17SS0 
tttgasaaga agattcacac tcagagtcaa 17640 
ttttaatttt cacttagtag tttaactact 17700 
tt.t.catgaat gagtcagtaa agacaaatga !7"60 
atagttagat agaataaata agatctagta 17820 
aaagtaaittt att.gca.cstt tbaaaataag 17880 
, tataaa tgctagagat gatgaatacc 17040 
qtatgcctgt atcaaaatat tttatgtacc 18000 
saaaaatgaa aacatgtata tactaaagtt 18050 
tgtaaaatcc agtgagaaca acaaactttt 18120 
accaaaaatc cctgaaaata attatattte 18180 
atacttcatg gttcttgagt tcfcaaattfct 100 4 0 
ggaaaggtgt atgattttga atgttgggca 183 00 
tatgetgaaa aaaaaagaga gaaatactca 180 60 
5 ag * f jagata a tga 12420 

. ; a aaat acaacaaaca aaaaaecttt 18480 
caaaacctag aacttaafcatt ttggtccatt 18540 
attttttcac neefcataaaa gtatcattgg 18600 
aacatattat tttgatatac ataacatttt 186 SO 
tatccaatat ctcaccttgt taccttttgt 18720 
tgtctttgta atttcaaata tataatatat 1S780 
cfcaggtctcc agaaattatc tgtcttaaaa 18840 
tcbcccactg tgcaacccct ggtaact.ata 18900 
qtrtttt-a.aa. btccaaatat aaatgacatc 18960 
acttcactta cttsatatct gccatgttta 1202 0 
tctttttaaa qgcagaattt aatgtattco .19080 
caatcatctt tgacagaaac ataagttgtt 19140 
caaaaaacat gagagtgcag atafcttotta 19200 
cacccagaag tggaattget gagbcabgcg 192 60 
tccatatagt fcttctacaat ggctgtaaca 13320 
tttccttttfc tccacatcct aaccaacact. 1.93 5 0 
aatttatggg gacaacaccc caaaagaaat 19440 
ggcagaggca agacaatgbt aaggatgaag 19500 
gtgagaaaaa aataattttg cscacatctg 13560 
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gattaaaqat qactqatqac taagagcaga atcaatagtc aacaccaua ttagttcate i >»2 2 
tgatgqqaaa atcaatgtta tagcaaaatt tec i 

! tgtagtagae aagagaagag tgttttgttt t tgagactga 1974 0 
r aat t gttc ggaagefcc c 19200 
;gq t.fccaqc teecgect cagcctcccc agtagctgg a V ' ' - 

« ;a-r . ice acaaa ttttttttta tttttagtag agaeggggtt tcaccgtgtt 19920 
" acctcg tgatcctcac gcttcggcct cccaaagtge 13 380 
fasttaca ggcgtqag - aagca; t t aa 

s < + u iat aagaaset ja aacatttctt caaagatttg taaeaagage 20100 
r Ltar-agt atg t c ga af <■ 3 a t n tto 

eaaaggtg t " i qaaaqcaaa agcaggceag tcaggagaaa acatcatggc !0 

ca aqqeatttts ctagttgagt tctggaaggc caa tg 
catht-xrettc ttaaaaqaat. gttttgagaa agttttcaaa gcfcfcfcsgcag aaaaatgece 20340 
Lv tecs ccagaac at icacctgc c aeteet t< 
> caaaa acaattttgt gagaafctfctt atgggaaatc ^-azqrt ' t r< t ^ 1 g 

t - tefct tfct tr at tta aaa atettaeas ; 

gqqt-acccat fc.gtttcagtt l I tu aaaagaetga ataacatgga it n 20580 

tctttaggg (tg actaas tggcfcr.gcat ractg tt.e aaaagtgt > 
tgaacti i tg ttaa? tats aagtgtagtt ttaa a tt ott t 

U itgaata tc tg tgee tttatatatg ca a 
t.fctaatfcctg tctatgtatc ctttttgtat cagqactaaa tg gat ' ret. a r i 

L t tot q r- < - n acagegtget gtcfccttcct tttttc stt 201 

g a jactgc tttagctatt tggtgtetct tgttctatat taattttaga attttttttc 20340 

t - ifcqfc ttagaatatt gacaatat.tg ca ggaafc t g agtt 

4 , , - ata atatfcgattc ttttgatcct tgaagacagg acatcttttc 21060 

. at tat ttttcttca afcttctttca tcaatatttc atagfctttca gagfcacagaa 21120 
cfcctcatctc ettgetttga tttagtefcoa agfcatfcttat tattfcttgafc gctattgtaa 21180 
attsgatgtt tgttttcaat: ttxfcfcatt.se aatagcttgc tgfctagtgta tagaaafcgta 21240 
actggctcto tcfcgtaaatc ttataccctg caacfcfcfcaot gaattggtta ttacatfcfcag 21300 
c-.aagttfccra fcgaaqtaatt oqqttttcea t.qfcaqa taat qaqateatgg catctg:aaa 21360 
cagagaeaac tgttttcfcfcfc fcceaatfctcc atgeefcaacs gctctagcca ggatttceag 21420 
cactatgttq sacata&qtq gtgagagega gcetccttgt tttttttttt ttttctgatc 21430 
atagacaaaa atgtttcaac ttttcactct tgagtataat gttaaafcgtg agdctgtgat 21540 
atgtagcctt tattgtcttg gggtaafcttc ttttatggct aatttgttga gactttttat 21600 
catgaaagga fcgttgatttt gttaaatget tfcttctgtafc ctattgagat gaatafcacaa 21660 
tttttgettt tcattctfctt aattcggtgt ggaacagtaa ttgafctggtg tatatafcact 
itcttt it g fcata cattactttt cattatggcg aatgafcfccct ttaatgtgtt 21780 

ictt tggaaqtatt fcfcgttgagca tttttgeetc t ■ 
1 iraatt gttttttgta gtgteeatgt gtggctttgg tgtcagtatg at.ttttgacc 21900 
< , t , gaqag ttcactefcta aafcttttgac agaatttgag aaggattagt 21960 

ottqattctt taaatatttq qtaaqatt.ee atccatcacg aagecatgag tttttfcttgt 22020 
tttqttttqc tcttttgatg agagactttt tacfcacttgc tcatttttct tactc 
i , at a. ttt ttatg ttcagt at cgtggtaggt fcgtagatgtc 22140 

?aatata ttfcgtttcca fcfcaggttatc caacagttat atgttggcafc ataactgttt 
t -ttetqqtt.t fcr.tg afcttc tgtgctatca gtfcacaafcgfc fcfccctgtttc 

atttctaatt ttatttqttc ettctefcett. tt.ttagttca gcfcaaaggl fcgfccaafccfct 
fcttat t jcca acttetagtt ttgtggat.ee fccbattattt ttccagtctg 2238C 

ttatt > tf gttcta taccttacta afccfcctfcctfc tecagtagct ttgggttaat , u 
tttttt-ettc attttetaat ttcctgaqat acaaaqttac ttgetttata 

< a atccctt at tgett tt » tg.a^a ;cin t 
aaaatqt tqcttttcca fc ttkgbfcf fcctcaagata tttttaaatc tccet 

' q"cccattgg ttgttccgga tcafcgfcfcgtt taatttccat gtat.fctgtga 22680 
itttcctaac atttcttctg ctattgtttt ctagectcat atgacaatgt taaaaaaatt ' : 
tatgtaafcet caatccfctct aaaatttttt aagacttgtt ttgfcggccrcc ac ♦ 
tafca J attatacctfc gtgtgcttga j sgaatgtt tattcsaetg fctgtca 

qaacattcta tataqqectq ataggcccac ttggtccaat atagagteea agtccaaugt 22920 
, ^ i J t -ite attgttgs t t ggttat tgaa 

srratta tcafct 'tat ctattfcetfcc cttfcagafcgt attaatgett qctatataag > • 
3 a gtgeatacat atttgeaata gbtataatct atttc 

)tt tcttfcfctaca gatttgaett aaaattcaat 
. i .tag cccccctget ttcttttggt ttccattfcac atgg 
tfctgtttate ectatgetgt gctatggtgt gcatagtagt accctfctcaa aatatgtgtg 23280 
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ttacqtcctc atcactatog tgacagtatc aggaagtaag gactt.tttag gtgattaggt 23340 
jgatt * tggatt agtcfcttfcta caaagaagag tcatggaact 23400 

cccttgcccc tt.ccacattg i. » < i * catagtgg gaag i 

jgqgag caagccctta caagacatca aatcagttgg taect aagc tggaaaatct - 
1 ! s a-ctgtatga aataaatttc fcatfcttttat aaactagcca gfcfctatggta 23S80 
t c teat a gtggctcaaa tgtactaaaa caatttagga ataaaegtat attceeaaat; 23640 
t t » cat aagtcgctaa rtataacaaa tgtcctfcfcag atttttgaaa 23700 

ttc t c i> <. a ittt taaatcagga tcactaacaa ggagacagee 23760 
tqaqtatata agccacctqa ttttatacag taagaaqtaa taaggtatca ttaaataata 23820 
tttgtgetgt attattgata tctttatttt t aatg gcfcccacctc ctttatga 

ttaaaatgtt cccaatcaaa aatgatttta cctaactagfc gctgafctaaa aagaatgaat 23940 
ii laaatta catttcagaa ccttactatc gaaattfccea aaactcttct actccaaaaa 24 000 
tacttaagaq gctatttgat gttaagatca t.t.actgatga aatctttatc attctcaaca 24060 
sect tgcttgttag acatcattat fcfcfcaaaataa attgtgcttt tgtttecaaa 24120 
tcaga ggatsccgat aaatacaaaa gaattaaacc 24160 

ctaactttt 

atatscatgt atacacacac acacacacac acacacacat ttatctatag tttcgaattt 24300 
* 3 ciutg ttttttctat aaacattaaa tcagggcaaa agtatcatgfc tfcctafcgtfcfc 24360 
jagt j atq iaq aqcatqtta taactgatac tgtgttttta tttttfcgtat 24420 
jttg taatatttat ataccctatr. aegtt ttaac tcct.ctt.tat gattagtctg 24480 
cattatcaca tgtgct.agat tgacatcttq tagaaqtatc tacat ttcat cagt.tatqgt 24540 
gca-ctatqt attgatatca cttttggtgc atttatgtat tgataaatag taaacactta 24600 
.a etc tta ccaacatgag acttggttfcfc tacatctttg taaagfcgata 24660 

taattttgaa atcagagaca atgatatget ttccattttc tgtaaaacag tgagcctcag 24720 
aagctgtgc gaaagcf t< /aptttaa gagtgatgaa cagaaataaa gtctgaaaaa 24760 
ttgcgtctaa tttctt.gc.ca caaacafcttt atgaactgga oacaaccgtt agtfcttccag 24840 

• tta agaagagagc caccggtctc agcttataai; Lat » 
caaattaatc caaaatttu cgtatgaata aaaaggagta aaacaataca taaaaaatga 24960 
aattgagaae tgatttaata ctaaagttct gaataaaggt gtgeacttta tgattgattc 20020 
tatctttttg cacaagctgg asacteeagt ttcccatccc aacatgttgt tcgc&atgtg 25000 
tgagaacgtg atgaaagacg atatccccgt ttaeacscaa attcaactga ttcacctgtt 25 140 
/ aaataaa gcttctgttt ggctgtccac ettaatgeta tgttataatt ttceataatt 20200 
t^-tcggqaL., ta acaegg i jaaaat ncagt aaa at a aa atta 

gtttt caagtagaat gttatatgat ggttcaggaa 25320 
ttatttctca aaacactatc caaaccaact atgtagaaac accatattgs tttgaataaa 25380 
cttagaatqg taatcgatgt gaaaatgagg tfccgatgttt aatgtatgag aattaggggt 25440 
gtattatc&a fcgattcatta catcagttgt cattttagga tc t ;gtt t ja 
teattgetge fctttgatfcaa gatattggtc aaagagtaca aact.tt.cagc tataatatga 25560 
v aagaactt ggaatcaaac atagagatct agtgafcattt agagctaata atattgtatt 25620 
gfcfctatttga aaattggtaa gaaagcagafc tttaagtgtc ctcaccacaa acac 

cct acacccaatg ctaagcatag gtgatgaaga afcgfcgctasfc 35740 
ttgtgg taatctttgt agcataaata tatcaaaacs acatattgtc aaaca j 

tttgtcaso taaatgctfct aaaataaaat ataaatataa agagaaaaat 25860 
? tgttttta ttgagacgga gtctcgcttt gtcacccagg cfcggagtgca 25920 
: gcctcccggg ttcccgc 1 
cagactcccg actagctggg aotacaggtg cccgtcacca tgccggttat tattattatt 2.0040 
lacg gggtt ^"cc gtgtt.ag ca ggatggtcct caatctcctg 5 > 
jeet cagcctccca aagtgctggg attacaggtg tgagecacog 26160 
caccoagcce taaagaqaaa aatttctaaa ctfctactttc: tgacagaaat atttggtagg 26220 
qqt tgttcaatae tctgtgagta ttttgt aca aacagtgaaa 032 1 
tcaga ct * taqa tfctfctccagc caegtgaata ttaaagtact taegtaagea 36340 

;tatc cgcttgttac cctcaagttg 20400 
faeaf ad actcaactga tgaagctgga gcatataeag acaaegggaa 26460 
• tc af g! < tataggtgg agggggecca att t aa 26520 

aaaacatcat ttcatcactt gatt.tgt.tgt gagagcaaat caaaatacaa gttcaaataa 26-980 
ggcaaacgea aacacagcac tgtatataat atcaacagtc ttgtgatttc tggtg taga 50 
it j , _g - <\ ttaaccettt aaactgaaag taatatattt aagttctttt 26700 
} a aca taaaacatta acaaatattg ctgcttatgg tag r ^ ' 
ttaagaaatc tctttccgaa Oqaatacatg ctsaacatag aaaaotatga caaaggaagt 26320 
. , -ca ttataaa a taagt atgacaaaaa 2-CB8C 

ata fcaettaafcaa tacatgggga get 
itg ttga a agca atataaatta cccacbctga aaataaactg aaaacaaaaa 27000 
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actgaactqa gacattcaga aaaatacaac aacaaataa j sat ag a aaa aga 2?06< 
^rttyut < Ua = aat a rr t — cc tttt 27iao 

isccat g t > * *a gctgagcgaa tccaaag* ? gataaaa i 27 80 

t 3 aattta taccastata oactaaaata aaactactfct. aaaaaaagaa aaaaataect 27240 
tttt cctcgagggg atcaacaatt caaafcgatgc 27300 
;c atgtggcacg gttttcaagt gttcaaagaa ctgtcaactc 27360 
i j aatgac ac atctttt acaagtaagt ^fl aate ac cattctc 27420 

Jg a ttgtctc agta 2 at cct »< a f actaaa : 0 
gqaattcttc aaattaaaaa aaaacagata aaagaaagag cttgagactt aaggatcctg 27540 
aaaaaataga aaaacagaat ggat.aaacag l - 27 1 

tcafcaaattt ti-.tcaattac qtfccgatatt tgaagcaagt gagtttaats tggagctcaa 37660 
tqtatgcaga gaaaataeta gtggcattta tacttacaac gtggagagtg taaatggafcc 27720 
f taaggttt t a - vgfcg ccagtagaca 2 30 

attagc tacraqraaca actttttaaa agg- 
a aqa a ggaaaaca afcacatatga ate > "M at i ataa 27900 

taattl t i -a r ? < = <■ a < * qg ja? 0 o 

i g ,-attr.aagt ctatatai ai aa tat tta gt >taa £ > 0 
' » t jtt aa a—- t gaaaggafcga atggataagt aaacatgacc 28080 

aaactstatq ctgtctacaa aaactcactt caataaaaaa eataggtaga gactaagtaa 28240 
aatagtgaaa aaaaaaatac agaaaaacat taattfctaaa aeataaagc 
caatttcctt ttttggttto ccctatttca tctctttata ttagaatga jc igg 

acagfcc agtcacacac ctttaaatat icata . 
ctgaagatgc ccacatfcfcat atcacagtct atgatctctc ttcaactgcc tattccatat 28380 
a aagaatgc acatcactta tggctgtcaa atgcaeataa tgtafcetfcfct atta> i i 

jaacfcaagt gttgtastgc ttaaaaagta ttgetttcca ggttccaact 28500 
ctcaatttgg fccgaafccttt ctggaaaata atatacccta ttacttgtgfc tctgttcaca 28560 
t< a jaattg aattttaagc accatcagtc attttafcttg catttgaaaa atctattaat 28620 
aaaaatgact tcatfcttgtfc taaatcaaca tattttaacc ctgetatact cccccaaaat 28680 
gttaaaaaaa atataatact etaectttge attgaggtgg ttccgtccag ttt.ccat:s j '4< 
aacacatcac ttcttcatcc ccaaacattt cataagggct cctacattga taaegtaetc 28800 
tctcaccaga tggatahtta etcatctgtc tegacaefcat ataagcafctt tgt act ' ? 
qeggattcac acaggaggtg tetgaataga aaaaaaagaa gtggttccac ctagtgttca 28920 
ttttgagt a v 9 atttaaaata 28980 

l tcaaat attttgttga ttttaataaa tttaaatgta atatcgagga 29040 
- - tga aactattttt tgtaaggaa jttga (ttttaaatt tcts at 10 0 

t i gacctttatt fcttcccttct ggaagccagt gta< : 
at:t:t:t:cc!;qq atatctetct ttgagtttga gtaaacaaat attaccagtt cfcatttattt - 
aaoattaatt tataaaatgc aaaaagtcag cataaataga t < ■ t - 

atectgetta tacattttag ectebbaaaa ataaactcaa. staggcattt - 

aaaaca cattttgaaa attacccaag ttaaaaggag 29400 
i • a. qg atccaaattg gagatgtgga aaaatttttt taaaaagect 2S4S0 

ataataataa aaataacctc agataattta attgecaacg atfcaaggafca ttatg< g 2&S20 
caatqeaaaa ttcatcagag agtttcatat ccatgtgtag tgaatagacc atagcaatgc 29580 
ttctcactcg gaagtgtaaa tagaafctccc tggaggtgtt ggtaaaac; J 
ttactttgag acttttgatt ctr.ggatgtcc agaatgagct tacggaattt tatttl aatt 29700 
tcaaa.-aai » jq« tqatqatgee aceggtttag cgaccacact ttgagaacta 29' 

a t ~ ttccat t: ttatttttag gcata< > i 

ttat ?( aaaa t satttat ^tccat ta atgatgtaag v.< n let 29880 

atattttatt cccaaaacac tctatataaa taaattgtac ttacatattt atttatttca 29940 
gcttttattta tttttttgag aeggaatetc tg c cctggg tg f gc 30000 

itcttgg tx act. ia tcfcfccatctc cctggttcaa gcgattctcc tgcctcagfcc 30060 
caccatgccc cactattttt ttgtafcKtfct 30120 
cc atgttggcca ggctggcctc gaactcctga ccfccaagtga 30180 
l < - .i tag < tacaggc gccagccact gggctgggcc 3 • 

cacacattat ataaataaat tttgaaaat.t caccaaagta cct t 
tgtccatctg etattaatge atgfctacatt actggct:cca tccattttgt a i 
acaagtgtaa gtcacttget cacccgcctt stacacatcc ttcttetctc ccat.gggr.a r. 30420 
- 1 ttt a aagctaggta aactgagaca atctgtttct jaaatagg * 1 at 30480 

taqttccqca a " ac ata aau,a-a tgt atiiav tctas 

•a/ atafcag aafccaatgaa tactgtacaa catttttctt afeaactfcgag aaaatatatt 20500 
agecatttta tctfcaattac attaaattct tctaaatcta ttaaaaatao aagatagaaa 

1 a t a-%sg? aatattggta geegtagcaa ttgagattac acattttttfe 30720 
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gttcacatta tttctgtcca tacttgecae 
aaatctcstx ttgaataata atctccaggt 
ggaccatggt ggcagtttcc cacatgctgt 
tat jatr. taat: tgt ttagaagttc 
cx-ttgtgaag aaggtgcctg cttccccttc 
tcagtcatga ggaactgtga fccaattaaaa 
i > • i t n i iacggaa 
ccaaati-ttt tgc&tctatc asatgtgaaa 
a t . < - r ± < n ttgttgatsa 
gatgagt&ga ggeagctgt.g ccctaagasc 
aggatgctta aagttcaeac aagatgatgt 
- tttaa tt ;tacag« tataatttcc 
fcatgaatttc tagagtccct g t: 1: tactttc 
aatatttatc atacatataa taaaattcaa 
catt 1 >gea ttttgcaatt 

catttgtacg taactfccttc tccatactga 
t acaagga 

ttcactaacc cataaatsta attttatatg 
,i - tga t aetatgacat 

acaagccttc tggtgtctgt ctgtctatcg 
ctaaaaatag caatacafctt cagaaagaga 
aaacttacta gtgataar.aa gatacacatt 
atattgtagg aaafcaagaag gggcattgtg 
gtggcaaagc aaacatgaca acttgeagaa 
atcgagaafct gcaattgcca tastcctcac 

: ttcctctgct 
tgag&tctga fcggttttata aggagctxtt 
catcatgtga agaaggacat gtttgettac 
cctcccagcc atgtggaatt gtgagtcaat 
cttgggtagt tctttatagc ageatgataa 
.agt iQc ' zt jtaaa gataaccasa 
aggcaggggt tagaaccatt tggaggggtc 
ggaacttcct agggagttgg acggctcaga 
agaggcttg ttgaatggct ttgaccaaaa 
ggafcggggtg gtcacagatg aagatgaggt 
caetcccgcc atgcaaagag aetggaggca 
ktgaacttga gagagatgat ttagggtatc 
gag a ragcat iaaagtttgg 
ataaaacttc atttttctgg ggagaaattc 
aaggagccaa agttaatcac caagacaatg 
cttcatgaca ccccoaccca taaoaggaea 
2« ggat aggfcccctgc tgcsctatgc 
atccagct' > "a a->qq qgccaacaaa 
ccccaagcct cggtggatta catgtagtct 
' ! ggtttgg gaacctacaa ctaggfctgca 
gcagaagttt. gctgcagggg ggagcccaca 
- ' • - igcc cfccacataga 

2 attgaagccc 
tatgttcctg gaasagccac agacactcaa 
acaaagccac atctgcacaa ggctgtggga 
gtgagaf ax g gag! ; at a a act" 

aa tttcaga cttecstcaa gcatatagcc 
i t aagca ; aafc ccccgtaccc 

t.fct.gat.t: 1 t a caggctcata agcagagagg 
atgaactttt gagttaatgc tggaataagt 
- t jtgag gacatagac f 

I g a c t g t a t c t c c a a c c a a a taacaatttg 
tgggagggac ccagtaggaa gtagttgaat 
; i jtg r-t ttcatgagat 
ggtcagaact tctccttcct gtcttcatgc 
tttcetaaga cctcctcagc catgcagaac 
ataaattatc aaat igtfcefctfca 



cstgatatggc taggctttgt gtccecaccc 3 0780 
gttgagagag agacctggtg ggaagtga;:t 3 0840 
t i i , igt tctcacaj ga 30900 

ctccttcacc cactcctctc tctcctgcca 30960 

a-ty gtaagfcttca tgacacctcc 31020 
ttttttcttt tataaattac ccagtctcag 31080 
fcaatacacca cctatattgt gbgtgcafctt 31140 
tacttataat gattttttaa aatatttcag 31200 
actgacagaa gat.tgaat.aa CgXgg&gatt 31250 
aa tatacatcag 31320 
gaaaatgaac taatttggct tataatgtca 313 80 
cacagcagtc cagaatattc aagaaaacct 314 40 
ttattggcac oacttacact ttgaatgaag 3 IS 00 
tgcaccacae ttatgcatga gg jgg ja 315SO 
:agg::ccat caattccaaa accttcaaaa 31620 

itctc 3C tgt.i age tacaacacca 31680 
aqgcctaaaa aaaaaa.gaaa gaattcaggt 3 1740 
cetqtt.ttaa tattaagtag ttttat.tt.ga 31800 
cacagagaag taacacaaat gtttectaaa 31860 
gactgfccacc aactgaagaa ggacttgaaa 31920 
tcatctatge ctggta.aaca atgcctctgt 3 1980 
gagagttaac gattccaggt aaaacataat 3 2040 
ggaagaatgt aaaagaagtt ttaaaacat.a 32100 
caggt.tt.agr: tgtgtcccca cccaaatctc 32160 
I t xcci I 

- tea tgatactgcg tgagttctcc 3 3280 

ccttccacca gggttgtaag tttcctgagg .32400 

cacacctctt tcctttataa attaagcagt 32460 
cagactaafca cagtaaatt 

aatgtggaag cagctttgga actggataac 32580 

agaagaagac aggagaafcgt taaaatgttt 32640 

agacaagatg tgggaaagtt tggcacttcc 32700 

tactcacagt gatatggaca atgaagfccca 32760 

gaggaacttg tttgaaa^t t i ' j - 1 

LVttgceetg ccttagagat ctgtggaact 32 880 

1 iqian ,i t taag n aagag 52940 

s at' 1 -a jc.t gt iaat icaatags ta 33000 

aagcctgctg cagaaatttg caaaaataat 33 060 

gggaatatat ctccggggca tgtcagaggc 3 312 0 

aqaag ag g jgc aaaaa tggtttgatg 3318 0 

agectcagga ctgtatccca getgettcag 33240 

cagcttggtc cattgcctca aaqggtgaaa 33 300 

tgggcctgtg ggtgcacaca agtcaagaat 33360 

jat ;tat gaaaatacct ggatgtccag 33420 

tggsgaacct ctgctaggcc attgaggaaa 33480 

gtccccactg aggaactgee ttgtggagct 33540 

cagaatggta gatccatcaa cagcttgcsc 33 600 

tgeeagecca tgaaagcaac caggaggggg 33650 

gcccatctct: tgeatcagea fcgacctgaat 33720 

ggaaatttaa ggtttaatqa ctgccctatt 33730 

actttgctcc agccatttcc tcccttttgg 33340 

ccattqtgtc t.aggaaataa ccaacttgcc 33 300 
settgecttg tctcagatga gactttggat 33960 

taagatttgg agg: " ! g *gg< -1 g 34020 

■ tgqa ggtggas tgataggatt 34080 

aattgtactt eccataatct ccatgttatg 34140 
i jtt M a tgcttctgtt 34i 

,gt i ataa gg*-c ttttcccttt: 34260 
gtttgettet ecctccaccc 

agtgagccaa ttaaaccttt ttbtgtatgfc 34380 
tgg agcatg ataataatac agataggttt 34440 
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aatttcacta qatattattt tttaatgcca gaatacaaag tgactctafcc atgaacaaat 34500 

asaattaaca taaatagaat agattcsatc atgcaaaaag tattttaatg gtataataca 34560 

, t.ttl t t-< « jf antctcaa tfcattcccct caetttgata acaagagatt 34620 

atttttatga atrctactafc. aaacagaaat tgagtattea tattggc ta aca« cacac 

, m aact reattt tcccatgtag catgttgttt eafctttcttc agatatcctg 34740 

f i as jtata actc ittta at. ccat c cataac ttc ttgtgaagac 34800 

t m cc gtgttctatc c aggcggtt tga 3 aattttttcl 

i, i ;aa t tea laqtt i ac aataaaa tacttaaatt gaaatataaa 3 4 930 

taa rt a a i i tatt tcca " a tat gfcfca atcc c 0 < 

a -at ^ ,r 100 

mfcg tcatctgaca tttacataat attccaaaga ttttggcsgt atttfcgtcca 35160 
a cqa ttgatcaatg tgcctaggtc ctsatefcatt ttgtcaggat 35220 
iacttctc tcttgtttac acgaagcaca agagaatatt 35230 
tgt.a - . . attatacact actgaccaac aca - • 
tc tttgoatgta atttcttctc cttcctgaat tagacaattt 35400 
n j i i e fcttcbeca tcccgataat teagtgtggt tgtcatattg 35460 

igaattgg jaa *gg tggaggtggg it \ "ft" 1 J " < r ' aaa tat 35520 

3 , c ta 4 so s at:aa saatattaaa attagaattt 35580 

gaaaa »i i4'uu tga r ti*«v agaataasta gaaagatcaa taactgtttc 35640 
ataaattatc acatattaat tatgatgttt ttgtatgcaa atattatact tfctcagctgt 35700 
gtaacaatta cattaaacaa tagaactttt ggcttgt&tt ctcafcagact ttcttgtagt 35760 
ttttfccatat attctttgtt taataaabtt gcataattta tgtaatabbg atat.taatta 3S820 
fctttgagect. btagaatgtt ttaatggaat tacacactct taattaeatg cattaaataa 35860 
aa ttgatat ctataatcaa atgtafcagg attggattas aacactcaca aattfctctgc 3S940 
caatqqaaix tgatta :ca gaagtagaa a t J if t a a * cttg 
acacttgacc aatataagca ttaaatataa tcactagtga tttatagtg 3 j * 
acttaaaact cccctagagc tcbtafctfcac tagcttacct gtactgtbta gggatattta 36120 
■ h qaatgtt atacacccag tttaatgeat tgcacagccb ggctttagtt gtataatcac 360.30 
taaaa a a cctttgtaa actcacagct aagctcccgt taaacbgega tacatcagsa 36240 
atatctc < - cct gtttgactga egggggagtt 36300 

taaaagcatc tgggagcatt ctataatccc ttgattttcc tttctcetat aatagtgtat 36360 
qctctacttc acctaaagct tfcatgtaatc gtactatagg aaatcatggc aatgatttta 36420 
agtgtctgac afctttgttat saafctc t 3 > I 

agbbabtgat aatgtcgagt tttctfcfcttt cgcttatgat aaagtatfctc atatttatca 36540 
aaaatatfctt qctbatttct gttttccaat attttgacat gtbtttaaca ttctcatcaa 36600 
tttatttttc ttaagattaa tggtcaacta tttatgcfctg aatgattctt tccttctatt 
tttqttgqqt gtacattcet gtctaccttc tagattgtag tacctgttgc ttttattttt 3 0 720 
ttatttgtt atue atgttataat gctaaataca tctctgtttc agcfcgtat.ee 36780 

cattaatctfc aat itgtacc acaafceafcta ttatttaatt. taaagtafctt gctgatagfca 36340 
i ta , uaua cttaacattt tgegacaegg caaataaatt tgaagaacac 36500 

tgtgacccaq fcatagccfcaa ttctacattt agfcgtgtatg catattttta tttgtaaata 

aactgagtgb fcfccaaaatat 3 7 020 
Cct tt tga ttaaatta gaaaccagca aaaatcactt 370S0 
v -Cv ' - owi it aaac ttccatabaa ttaatcatca 37140 

icaa atgagaaaat att 2aaatc aaataaaaaC gaactctctc 37200 
a 1 gaacatacac acacacacgt gtgfcaacatt: ctgggacaca 37260 
getaaages jcttaaaag taqaqctt taaagtttta tatfcbtcaaa gtatgatagt 37320 
bcattt ttcaccctaa gattgagaaa agtgaaatta aaactgaagt 37380 
cag taaaatcagt gaags I 3 7 -i40 

agq aa aaa agct.aaaa b < a^a cat aataae sba aaaaabacag JV50C 

-aaai s ^aaaatttaa aggcattaca attggttbbt gaaaatatta ataaa 
ggacaaagfca aaaacaatga tcaagattta aaaaa 1 :' gg 3 3 6?( J 

, , 1 accac tctcccttcc ccocacaggc 37680 

acactc saoga aata ctggaaacaa ttccctttat gag ; ?aaac tgtt 37740 

caaagcctcc fcgcaaccccc taaagtaaac sgagaccaat at a' 1 h 1 1 ' " ' 
teag jagg aagataagag tga cbaagc stctatcatc eta ) ate 37860 

agt qatt cbetc ttgcttgtgt aggagcactt aacgatacct gcaatactcc 37920 
agtttcctgg gggtaaaata aagagctagg oagggagtga tgtcagcaaa atggcagaag 37360 
tggaagctt - • -t tccacccaag aatgtcctaa aaaaacatct attcataaat 38040 

I-ctcc tgaaagaaaa tgaaagacca gtaaagggac tcctacttaa caggcaacaa 33100 
agaoaacatt cacattgaac aagxaagaaa agttgcaaca caatggagca tggacccca.g 38160 
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cotcatccac tgcaccacac aattagaaaa ggaatctcaa aaacccagtt tci 
, . i 9 ! ttt tggala tcac ataaagcate ctgtgfctttg gceettaatt cactaatttt 38280 
I t tctct i at C3( 3 gaaa a a atggtggtat 38340 

qatacaaqtq etqaagagci:. ccaqaaact t dt ctts atagcagttc agagaagggg 28400 
ctqaaaaaac sqtcccctqt ttcacecqag aagttttatg atatateccfc cctgcggcta 184S0 

j s 3 gto tgaattctaa aaaacttgca gtctggattc taatgaactt gca* 
ctct jgctcc qt g > Ucacccc agtgafcacat ccaggtacat taatcactct J 580 

... % ct ttatcca ac aaacttqaqt qccctaactt tcacaacttt cattc jgga rr [, 
etqtattcta aaqctcttag ttctgggagc agagggcaea asa'atatcc agagtctatc 3S7G0 
-cactg saaaaagaa t gcg t ta tatgggtgtg ta jgagai 0 

»ttg ccaat agcagtqcag agaaaaggtt tttaaaatgc agctcccctg tttatcrtra iS8 0 

; t if :aagtgct:a aacc a jttacct t - 
t c 1 1 a a a a c t: c t. taact g t c 

tatag atggtcttaa aatgctatgt aaaaactcca ggcgctatgc caaat : 
caqtacaqaa aaggaaagag aaagtteaax r.tcoatttct ctgtcgaaag ggcttagggc 39060 
n * -t t -3=5 awao ^cctctatcg agcttgcaca gggtatctaa 39120 

x t , j r i ] v ^ ^ItU 1 " it H t c 1 0 

. t !i -t + -- gatttateca ttcttccfcgg accaagttta gccafcgcatfc 39240 

caaaggccat cacttctata gctccaactc aagagat.egt ctccttaaca aactcacact .• ■ * 
gggagatgat agsgafccfcgc attcctgaaa ggccctacat eaeagaatac aaaaagctgg 39360 
• t jtgcaga » ctcttcagga tcagagcatg cagcctgaat 39420 
attaqtacag gtattagcca cagattctet acttggtgta atacagagag agagtgggag 39480 
afcaaaeacac acattcactt tcactatgaa aatagaagta agtaaataca cagccaagtc 39540 
ctcaatattt tcaactacat ctagacx-tce c 99 ct:cctaa cttgttggtc ccaggtcctg 39600 
■ jra.-attcta acctccaggg ggccacaaaa aataagagac agcagtccgc 39660 
• -a tyaaa«-r- eggccggaaa aai:t:agtgag gtctttctcc 39720 
.a agacXgagaa aggccattgt cttatctatt: gcatagaaac 337 80 
. -a aagaaaeaag atatcataac tccaaacaaa agaacaagat 59340 
gagtctccaq aaattgacct gagggaagtg gatataggtg ttttactcaa gaao 
ataaagat actoactgag accaagagag caafcgeaaaa aco, 
tacttcaaca aagaggtaga aagtattttt aaaataccaa acaaaaatca caaatttgag 40 020 
:tttaaa gaggtafctca teagcagact agatgaagga 40030 
gaagaaggaa ctaqfcqaact tgaagtcaaa ttactgaaaa tcaccaaafcc tgagaaccaa 40140 
aataaacaca taaataaata aaagtga u jcttaaga tccagatgga atactaccac 40200 
)-\ataac gtatgcatta tcaccatgtt aaaaacagaa aga&acacaa cgatacagaa 40260 
. <t gacagaaaac tttcaacaac tgggaaagaa atagsaaccc 40320 
acacccagaa atctcaaagg aaatcaaata agttcaatga aagstagtca ctttaagaca 40380 
taacacaatc aaatcaccaa aagttataga ccaagtattg aaaaaagcea atgaaaagtg 40440 
ia tttccacaag actatcagtg gattactcaa cagaaacett 40500 
< gqa afcgatatact caaaattctg aaagaaaaca actor > * 
aataattcta qattccacta teccgtetta aaaacaaagg agtgataaag gcttt. jag - 
axtgaaaaaa agctgagaga gcstaaggac actttcctge ctfcacaagaa atgttaaagg 40680 
; , - , qq?tgci aattagtaae atgaagatgt taaagtataa 40740 

cttact t -aa 3 sattcaaaca etc mtact gtaatagtga 40800 

tgqgtaaata cagctagcat aaaggttaa tg caa igt ggtaa 

< jatac qaatcattgs aagatgcaaa gcatgtgat aaaaagaaaa < 20 

, g jagtaaa ittt u tt tfcatatgta atcaaaattc agttcctatc 098) 

qcti . < \ t.gttata agatatgtta tgeaagecta aggataacta caacttcaaa 4X040 
tagectttta taaggtafcgc tatgeaagee taaggatagc caaaagcaaa acancc.aata 41100 
1 1 - -aag aaaaaatcct aagcatatgg ctacagaaag tcaccaaacc 41160 
■ . c agcaagaa agaaacaaag aattttaaaa acaaccagaa cacaaCtaac 41220 

•-. - 2 cat tacccatcts ^attacttt aaatggaaat ggaatatatt 4128C 

ctataateaa aaggcataga atgactaaat aaafccaaaaa ttaatatcca attataaact 4X340 
qct;t:acaatt gacttacttc actgtaacgt aaattcacag attgcagtga aggcatggaa 41400 
cctar aaaaataaaa acraaaagag aacaggggta gttatactca ttteagacaa 41460 
-1 iscaag ggaaaaatcq tacaa 1 3 

gtcaatttgc caagataata caactattat aaacctatat atgoacccaa catcaaagca 41580 
actaaatata taaaqgaaac atctaggaat - 

tagc 3 tax , t a^ctttca aegttgagae agatcatcca gacagaatat 41700 

caataaggaa acattaaact taaacaataa tttataccaa atagattgga cagacatata 41760 
i ■ icattc cacataacaa aaaaacacac attcttctca aatgegcaca gaafcattccc 41820 
cagaatatgt tatatgttag gecaaaaaac aagtcttatc aaattcaaga agaotgaaafe 41880 
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catatcaagc cacttttctq acaactaaagg tatgaaatga gaaabcaata ataggagqaa 41940 
. aaaatt agacas 

t ran . - - - rw~ ■< - . - k a > 
aaq caaaagtagt tctaagafcgg atgttttta< ■ tgc 42120 

ctatat ? - actcaaat aaacagtot tag acacc tcaaagaagc 42180 

, 1 t , .i-ta gnraittecc- aaattagtag - ggatggaa ate g 3 

agact taa atagagcccc caaagcagta caaaatatca atgaaaatag 42300 

aaa i ga i gctttaa sa act sa aaaagagaga 

, - j at gaaaagggtg atai - tgatatcaaa t2C 

tagcaattat atgccaacaa attggataae 4 2180 

tt tctagacaca cageefcacga cgattaattc agaggaaata 42S40 
< - tga acaagagtaat catgaggc; i cagatlaaagt aagta^ * ... gttt : - 1 < 

tcaaagaaaa tccaagacct gatggcttca ttgetgaatt ataacaacat tt a 
actaatacca attctfccfcaa aacgactcca aaaatttgat gaggagatca tttttctaac 42720 

1 £gt ggcooaacat tactctggaa ccaaaa iag aacgea 

'Laaoucaaa fretui.e ,.tt i f <> t a 4 ji> 

5 ^ , tt u 30 ^ it Mtdo v. jta-r-a ■- _ ^ tt-< <_ - 1 1 

agaaaggacg afcaactatac gatcatttta ataaatctat stagaatggc ta« . 
aaacttcaag aaaaaactgt agaaoatgta cacttcactg c.ata.tatata atatttgett: 43090 
ctttaagqac tctaaacata ttgaa.atgtt. gatagcagat tagCttttgt. 

Let v, atatcctc < < cattggtaaa aatattgaag ttagtgaggc 43200 
... -gaaaccc acaattqgat agcaaaatac agatataaaa tatgagaaga ctggaataaa 43250 
acctaeacta ttcaagtgaa actgtafcgtg tcaatatgac taacttttca agatagatga 43320 
ggtagatgaa caggtagatg aatagacaga 433 so 
gaqataaatt aaataaatga aacaaeagaa atagatatag atacatacat acatgeatae 43440 
agacatatac aaacagatae atagtagtfca ttggca taga cagsggtata ggcacaggaa 43500 
, \ t aagg aatgagaagc actggtcctc eaacagtaat gatgaoai t 43SS0 

atgtgtgt gtgtgtgtgt gtgtgtgtgc gtgtgtgtgt gtgtgtgttt 43620 
atactaaagg taactaat , . gttaatatta ggaacagtgt. 

ttctagttfca cctgccttat tcagtagcat ttgtaataat aaatagctaa agtttttaaa 43740 
age tea . acefcafctact tfctccaaatg agaaatagaa taeafcfctcfcg aaaaca ; i > 

i .t cacttetqga tcccatcttc catttatgea gac 
atccatcctt cttttccfcct acatctgtac cttatgttag aattatgatc gaattocfetc 43920 
ttqtttttta aatgttcctc aagtataatt aaatttgafcg atttgeaett cttaagttta 
t t tta-ccs taaaataaat atatttttat gaaasttcaa atgataggaa tcaaaccaac 44040 
tattacataa aaafcagttat aaagtaaata gtattagcat ggtaaaatta tgacttaatc 44100 
atfcafcaaatt tcaccaacaa agttattcct gatcacattg catcaaaatg etattai < 1 it 

lC ( ccctqtat tq g t w a t jttagaga tacctatcag aagacatatt: 14220 
attctttggg aaatacaaaa tatcattgga fcatttcattg gataaataag tatga tgg *428< 
a aq ict attagaattc aggacceagg aaaactttag gaaaaatctc agtttagaga ■tlaaa 
* 1 itg aaiq a aqate-atccc ggttagtcat caaagaggca aaatgatttt 44400 

. , rr t c < raaqt aa-a to-- a gtgaai ice tt-jreatatt j ' j< 
qaatgs tf t; ig qtga agcccgtcaa tgagatttac gtcctgacto ag« 
ta tcafcac cactcagcta taccactgat gtagagggee tgtggcccac cas' 1 
qcacattcac ttattttggc tgatatggaa caaactgaaa aatt act fctfcg ag 1 

tattttgtca actttgtttc 44 70 0 

■ t « isa aaggaatacc acaat 

taaaactcftt ataattfcetc agtaattag act atattt ia 3 tatga taa t 
atatttttat tttttaaaga asgagfcctta ctctgttgcc c 

aqctcactgc aatctcgaat tcctggcctt aagcaatcat tcctcctcag cctcc lagt 4 
agctqqatta aaqg.; itgca ccaccacacc ttaactaat.t. acaaaatttt t i rt 
tqggctttt :tat ttctc ccacactag 3 tct icctcc tggcctcaag caa ta ( 

• aggttata ggcgtgagca accaccctg 4H120 
caatttttgt aagtaaaatg ttqettcaca cttttaaata taaacaatac tgtcatcaga 45180 
, ■ ^ac t t ttac a gctt.tat.ttt tctttcta - t 

aagc aatatgcaaa agat 
tctqtaaait tcaaaaatat agttgcaatt attgtt tta laaant - £ - 
jttaaaf gta tctc acccacacac tggggaagtt gggtccatac 4S420 

;c aatcattgta aa 

ttccactaaa tctccataqt aats t.gttcaa 

tt jqtata tctccacagg tactctcctc cactatgtaa attttacaaa aaaagtttat 45600 
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tgtgaaaaca tgatgfcatgt gttttagata 
altaatattt taaacattac caatacacac 
ttga&tttfca ttsggtccet -ccattagaas 
actgagtcca tattcttctr. 5: eg;: aaa ate 

.cacat gattgtactt gctctatagt 
tctgttttac aatataaaaa ttcagtaaaa 
tcttcatfcat gtaacttatt atagcatcct 
tacttatact aaattgtc&t attgaaggca 
tagatatctt aaagatgcaa gaaaaccaat. 
tttatacatt tcatggaaac at:a:.t;t;atcat 
aagcatttga fccaacataaa gtttgactaa 
tgcttaaata ttgetcagae acacccggtg 
atgtccagaa tggatgttga catttcaagc 
ttgtcagcca ctagtatggt ttaaatgtct 

• ftgtt tcaggtgggg tctaatggga 
tgaacagatg aatgcac:cca etcagggtga 
ggttcttaaa aagagectea e&ctgccceg 
gttctctgga cacagt.ggca cctcttccct 
tgeagatgee ogaacttgaa ttttatagtc 
tacaaate&t ccagactcag ttattccttt 
ccgacaacac ctgtgtgtct gggaataot:r. 
taacttaagt gactgaataaa caggtattca 
atttgactta attcafctaga ttacaggcaa 
jgttggts t :aasgttcta attcttattt 
catattggga ggtcaggaga caatccaaag 
c i ggagaatttc 
ttgegatcag gaactaagtg tacatctatfc 
aggt;aaaata atfctcatgag aacatataat 
ccacaataaa gfcgaggttga tafctgggtca 
ctgtaaagaa tgcfcacafcafc tatgfctfctafc 
ataaatgtta tggtattgaa atatatctgt 
ttacaatgaa tctagtttta atcactgaca 
caaaacatga aattactct.c tcatattaaa 
gctfctttgaa aacaagatga ctgaefcaagg 
gaaccaaagt feacaggtaaa tgatcatasc 
cgtcatagag aaaoeatgga gagaagecaa 
acaaaggttg actaggaccc tgtgggacct 
otccctgcag ctcaccgtgt ggatccaagc 
cacacactgg tgtgagtgga gat •. v ••• . 
ttgaataggg tcatctgcct tcccettggg 
- - - tgtggggac tgtttceti c 

accagagccg caeaaatatt ccctgtcacc 
ctggacccaa aggagttsca gcattcccaa 
t g ga a a g t g c a a c a a agg a a c a c c c c 1 1 g t 
gtgtgcaaga gcaacctgct bgtgggctga 
agacgcggfcg fcttggctctg caagggagga 
cc ageg c r t g ggc aggga ag a ag a g . igggg 
> t.c re. aggagactgg 
gggtattagg gggtggctao aactccactg 
gaaagacaag etaegggtat ctccccag jg 
gc;:.t:-g1:.gctc atccttggag catccaaggg 
tgt< ; ig c i gacc acttgtaccta 
gagagtctco oataaacagt gacaagcata 

r.qta } acaee.tac t gt g it 
{ catg fcgcag aacaagatta 
fceaggaggca gtaagecteg tcacacaccc 
aaageeatea aacaaaagat atcr.caaaec 
aagaacacag- aacctaaacc aaacagccct 
j maaaa aaaatcctgt ctgttggaaa 
fccfcggatgag aagaaaccae fcgaaacafctt 
aacactcgca aaggatcaoa cfcaactcttc 
tgaaatacca aagaatttaa aatatttafcfc 



caaaatacaa aagttttgac aagttaaaat isSi 
tggtaaagtt gtceacacac eaaeaacaca 45720 
tctaggattg caataaaaat ccaccacttc 45780 
Cttaacattc ccattgagga gttcaggagg 45 840 
agaaataeta t-ga • '„tta^ to 4 c ^a 

tggaaagaat ttcfctctttt attcasgtat 45960 
aaaaaatcaa gaatggcgct ca'cattgtat 46020 
, a - igactt 46080 
tagcaaatgt ggttatgaaa atcatgttaa 46140 
aacatt c ;: a? a a aa tt atca t aactgagg 1 6 2 or 
tcaatacaag caactgaatt gaatataagc 46260 
aaactaaagt fcgeagcccac accatataaa 46320 
aaaatgaaaa ttaacaaaga aatccctcca 46380 
gtaacctcca accccafcgtt gaaacttcat 46440 
ja )> fcgga tcatgggtat ggatctctca 46S00 
gttctcactc tattagctcc tggaagagct 4 65 60 
ctctctctca tgcttcctct ctc«tca;:g;: 46620 
ttetaecagc afctcfcgtggc tctcaecgaa 4S680 
atqagtatag agagcaaaat aaaacatttt 46740 
atagaaaeat aaacctaaag tagactaaga 46800 
ccsgcacatc gttcaagaaa cagtggagat 46860 
■ a ata cacgtccttc acaggcaaafc 4S920 
tgggagecca aacaaaatta ataagaasaa 46980 
cagcaattgt aagataagca ttcaccttta 47040 
1 a a rgaccaact 4 7100 

:tc 47160 

■ctaggaagtt cgcattctct iatcttgaaaa 47220 
taatcattgc caaagttaat tttacatatg 47280 
tacagagggg catc&g&taa atcct'cttcc 47340 
atgctgtcta aattgaaatg gaacttfcatt 47400 
tctaaaaatt aatttgta&a ttcaacttat 4 74 SO 
ttaatgaaat t;taa!;ata:;ac tttttttact 47520 
aaagaaaagt gcatafcagac cagaattggg 47580 
agttfcggaca caagttctcc tcagaaagaa 4 7640 
ttgaaaaata tttaagagag ggtgcaggag 4 77 DO 
agcatggaaa aagacagaag caagagectg 47750 
catagavaagt gtaggtagga gtctrctggg 47820 
catcagagag ctcttctgtc ctegtgaaca 47830 
cttcttgagg gcattacacc aaactactag 47&40 
cctgagctgc agtggtaggt ttcaUgnct.g 4S000 
ccaggaaccfc cagccctctg tccccataac 48060 
tgcttggatg fcggcagtcac ccatagctgg 48120 
tagtctaace accagggagg atattcctaa 48160 
ggcaaagaag actgtagcat tcactttcct 48240 
aaatgaefcac gccacttcca gcagacacgc 48300 
gtataqaticc atcccaggag c:aal:.ggt 
i ii t zee gtggat aas at' tgtgtt 
tgtagscaca ccagaggacg gacattgtag 48480 
gtcatgtgcc caaagaagee aggcttgeaa 48540 
tcttccc ag tcacccctgf J fgt 18600 

tgagcttagt ggtacagatc tatcccgctt 48660 
tcacagatca gtccattcct tggggcaaca 46720 
ggctcafectg cctctgctgc agctggctct 46760 
gttgaacege acagcccagt gcaaaaCgcC issao 
gtttactgcg lagti i- tac- 
agtacataac tactacaacc agcaattaag 48960 
aaggtactca aacagagtct ttaccactga 49G20 
atacaacaaa categtagtc atattctcaa 45080 
ctagacttaa aaafcaagaag ggatagecca 4 9X4 0 

gatttaaaac agegt ' 
agcaataagt cctaaccaaa atassatctt I >. > 
ttaaagtagc taaatggagt ccaagagaaa 49320 
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gttgaaaaqc aacacaaaga aattagaaaa aaaacteagg atatgaatga aaaatgtact 49380 
Litt-f M'i rv: aaats; < aaatt aaaastccat tgaagaatta 4 9444 

tat g ttgaaagatt taat acaga tt a :aag caga asact t ctcteaga - > r 
- l3 jj._-.ttcc aat-taaccct gteagacaaa .in aaagagc aaataacatt 49561 

r g acgttctaaa aaa gaga i 17 jt 49620 

tataqatat't cttgagggag aagaaaaagc taaaaaaacc Lctttgagga aaatt tatct 49680 
cctcttgccc fccttgctaga gacatagaaa tccttataca agaggcfccag ataacaccag 4 9740 
;tacaa ac&tatagtc atcaggctat ctaaagtcaa 4 9800 
tc aac :g ^* ttata aaace 3c i a a >- t tu 

icta= ttq gactt- t t 2 ( t i a aaiu^i a„ 1 
gteotattat eaqagatctt aaaqaaagat tagttcatat ttattgaaaa aacat 

tt gctaaact u icttcataaa tgaagaatat ataaagtctt 50040 
tcccaaacaa gctaatacta aggaagttca tcacc&ctag aaatccactt taggaattca S0100 
ccccacaaga aatgaaccaq qqagtcstga acaaggaa.at aqatggtcaa taetcactat 50160 
aaagaca 1 v ia agta caaaactcac aggtcttatc aaaa~ itt« 1 a a i . , , > 

q -t a i >< oc-Or, » qa - a t <> - > 

ttaaatgtt tt i tatagat - gaccas 50340 

. ] , 3 caq aaa ccscatgctg ctoaaaagaa aecoa Lag g* ia 50100 

cctatacaaa cteatqgtaa aggtatggag acagatattfc tgaacaaeag aaacaaaaag 50460 
catttggtat agttatattt atatataaaa aaagatttca aatcaacaa; 

..dec attacacaac gataaaggaa gcaagaagat s.tsaca 
tgcactcaaa acctcagcac fccagafcfccat aaatgaaatg ctactagagc taagtagaaa 50640 
i ,-agc aatataatga gggcaagcaa cctccacacc cccaatgact atactagaca 50700 
i acctcatact fcaaattggac tgtagaacaa 50760 
• ^gacctaa cagaca ttU aacgacattc cacccaacaa cctcagaata tatgtttttc 50820 
t.cacctgtgc atgesaacat-fc efcecaaaata gaecatatge taggctacag ctaeaaagca 50880 
agttcccaaa attttaaagg ttagaaataa tatcaagtat cttatcagaa ettggtgaaa 50940 
tacaac-ata aatcaatatc ataaagaatt ttcaaaacta fccc&tataca fcgaaaaitaa 51000 
atgaccfcget tctgggtgat tatqsattaa actaaaaatfc ttcbtcacag caaaggaaat 510&0 
aataaacaga gtasacagac aacctcagaa tggaagaaaa tat&tgcaaa etatgaatct 51120 
gaaaaagggc taatatccag aatctacaaa gaactgaaac aacacaacaa gaaaaaaaaa 51X80 
taataatccc atgaaaaagt ggacaaagga tatgaagaga tatfcttgcaa aagaagacafc 51240 
gaaaatgacc aagaaatatg aaataaaaac fccaafcafccag taatcatcag agaaatgega 513 00 
at.aaaaaaaa taagttatca tcttacatta gacacagtgg ccactgtcaa atagtcaaaa 5X360 
aataataaat gttggtgaca gtgaggagaa agaagaatgc ttatacgotg ttggtgggaa 51420 

.'.tag tacaaect • - < i^t ttcccaaaga actaaaaaca 

ia taca t Ltcacccaqc aatcccacta ctgtgtatct acccaaagga aatcaattafc 51540 
catafceaaaa tgatacccag actcatatgt "tatagcetc actactcaca gtag a 53 

i t jaatca aactaattgt ccaccaacag atgattggat aaagaatatg tggtatagat SIS SO 
atatgecata gaafcactact cagccaaaac aaaaaataaa aagaaaaaaa aagaataaaa 51720 
tcatgccttc agaagcaaca tgtataaaac taaaggccaC t ' : y > > a t > • 

, j r zc < at ii -1) av-ttataag tgagagcfcaa ataatgegta 51340 

tatgg , gagagtg 1 nagac attggagact cagaaatgt jgataqc 51 

agqaqqqtga gqaataagaa actacctaat cggtgcaatg ttcagt:at:t:t: gggtgatgaa 519a 0 

i a L il. ratof- aag c.a^.j i a to j 1 

gaccatctaa aeatataaaa catagaaaut aaaattttaa aaataaaaga acacafceata 52080 
aaacaccat r gaaa tctt aagaagttaa atttataata gaactgggga ggatcccgag S2140 
.ataat ;at • gtataatatc tgtcattgea gagtcaatga taactttatfc taactgaaac s " • 
ittt ccggfccfecafc catgtttata attcttgatg actgacatab 52260 
Laatt ctcatca s. it L qrt 5 t t tt act 

u 1 sttt. fctgtttaatg taatcaagga aaaagsa a< nat - - ' 

ttctaafcafca tttfcaagtta aaaaaaatat aaaaaacaca caattaacat at 
t » *=.a u.a aagt tcacatggaa agycaaattc taggtatcct 52! • 

;ttat gttaacatat aacaafctttt gttatatgta cr. 
fcaaatttgat aattattctg attcagataa gaaatgtgta aaatfcatctc ttacatgttt 1 "-: 3 
ataattttta aaaatcagca acattactaa atattatcca aaatattatt tttctfcafctc 
aqaatccccc atacttgeta aattagaaaa gtacaagcta gaafctcataa attagaatca 5274a 
tactaaaaag aaaattaatt acatcataac ctcaattatt aaaatacaat taca ' 6 3 
qatttaaaa itt laa agta jtea caaaataata actacaaaaa tttgcttttg 52860 
tgtttgtt tt tgagaaaatc ac 

lagt ctataccaat cttctacata gcaattcttt tti 
ttt gtgctaattt tatataaatt ctgtctgttg taatattgtg 53040 
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aaaagcabta tettaaaaag gaaagbbaag atebbgabba tbgggbatba ttcaaatgct 53100 
ittt -3 a i a t cttacaas 1 ttta g ic 53160 

I ttt agaa ;acbt cbcbbcabct aaaacbca - ac< asg c eta tag > 
i jtgaaa bgccaatatg aau tt.ttasc tebgagatac abacbcctba tttagc ia S SO 
nt t a to c tt tgtggaaacc tttccacaaa gaagagacct cccaggacac 53340 
bbqaaababa cbcagabgtc tqtcaatcca catgcagbtt tc gt acat ggctgag ' - * ' 
agaatactcg aaaagaafcac baagctggta 

tatactagca aabbcctagt tatgtgttca aatgatccta agtctttgta caatttgcaa 53520 
jttctac tgctatgtcc gccactccaa ctttctctcc 53S80 
ttaggtttt catttcafcgt: bggrbga ? a jag - * tg 3 aata < t 
n gaaga gaooccaca aaattgtaa agcttctggc ---at 
cfc ia ittfcac cbatcatcac agaaaagaaa bttatgagtc tcbtaaacba agcct ;cc ' • 3 
tcfccaabtsq agcaaaactc aacctcttta tgafcccabgc ccactcttcc t j 
bgbcbctc tcccccacta aatccaqqat tcagatttta bgabctbbga atttt 

ca t cage ceteagctqt tacacat <. l)c ta _ aaatgg S3 9 
i c - ti <t lUt j g - t< t atql a a-- ^ t g -t ^ t 
tcctattttc tatctcaatt attggatctt eeabbbcbcb gaaaacagtg atacataaaa 54060 
batattttaa atatttttat. tacttggata tttgge fcfcat c 

tcttatabta gaataaaatc tctggataag tagacctgtg cttgtgtttt caccattttc b41S0 
tcctgtccta tgataggtgfc btacaacagc aggaatgagt caaatttaac t.gg 

, , ugtactcatt ctctttctca gcbgbgacba ttfecaaaact 543C0 

tttctattct accbagtact cttcctcetc ettcgcccac acactattca atebcagatg 54360 
aecabgbcbc atacttcaaa acagaabcea tcagcttcta ccattttcea aegfcfcacbgc 54420 
teabbbbeeb tcccatctcc tgtcacaaag ttgbaagcag bccbgtbgcc acctgtcaca 54480 

ig a gtaag cagtcctgtt gccaccaa&g cacaatacct ccacagbagc tgbgagtcct S4S40 
bbcccct c -s ggcaactatg taagtcatgt gttcagcett tgcagctccc 54600 

cbtbtgctgt atctqeteaq gcgbcbtcca tcttttttct bfctaattatc octbcagtgc 54660 
acaactttcc tcaagcaaba ttcfcgatctt cebatbagab teaaagecag aatcttgaaa 54720 
gagtbabgtc bacagbebgt abbgaabgtc tagctcatta tbtbbabbgg eagattoaaa a4780 
gtagggtctg cctettctac tctattaaaa becatttttg ttacactbgt cabbggccbg 54840 
tcct aatccatcac aatttctqaa cagaatabaa taactaaatt agaaatattb 54900 
atcactbtga taatgatatt aaggtaatta aattacaact bebbbgaebfc tattatataa 54960 
ggcactafcgg caabaaabab bbataaatat tttagtctgc baacbaaeae aatcccbbga =5 
aatattaaaa ctgtttqtaa ababgfcgaca ttttaccaac aagaaagagt eaae&aagct 55080 
- j tt j _ agaatt 55140 

-.agac y s gaebbabtaa gcaatctgtt acactaccbb ttcabfcaata attttccttat 55200 
ttatqtci > aacat tctagatttu ttcbccbgbb tcbcbgggtc ctcctttttt: 55?.60 
ccccabbbbc bbbacbaccb attgetett >g c 1+ a t a s ~4 

gggcttcatc ttgagenctt tgccctbttc attctgtatt cttatccaat ttagegtcat S5380 

- gatattcc gaaatgaaba bcfccctctct agatgoatab cca > 
astfceacaba cccagtttbg atbtfcccatt ggcgacbcaa bcataatgtg tcca 

ic " ctcaa aatgcabtcfc atccagtcag baccabbbba caaaabggbt 
attqecattt accbacatac btgbgagaaa acaattgaaa acaaacabgt 3 
ct.ct ttttcacac ncai g taacatcacc bgtactbbbc e 
tgbbttccaa atcagccbbc bgcbcbgcac ct - ctabc at acbcbci: ctcag 
acacttbcbc accctaccfcg gacbcatggt gtcgoctcbt gecbacaaaa agbacagcab 5S800 
3 .aaaac aatccaacaa aacbagaaab caaattatac cabtcebbbb etttaaaaebe 55860 
bbbbabgggb tbb< 

1 s t vvUU^ bcagcagg atagactctg cr.ttaccacc 55S80 

ti bbgbb bbbacageeb tgcacatatt tttctttgee ttgg - 3 

ta tttccc acagagcoas tccttcttct aaccctgaaa aatag t j i 

i gaa t . aattf 

a't-a iacb acac -agaa igtacag, 1 tbaacacaca agabagaaga tgtau 

t a * g^y .ait t^t ria c a -ttt » 
ctaggttcta aataabbbga aagctbfcbat bbagggtaac aaaag< j - atatt 
cacaaabct faaggt a aas attaat t^atg.a-t actt 

babbbbcaaa acbcccticb ttccc 4 t r a gbcaa iggagatat att 1 t 
a f * abb cccctataba at tea a a • baaaatfcgg < c a. _ f ' 

ttttc t (3a atttctoaaa aaccagtact taccataaca tatgg 

tcagaccaac cattqtaacc acacactatg gaaccagbgg bgcbbccagb abbgebbbca 5664.0 
taac.catcat gacattcata qtccaatgtg tcattcagct taaaccatgt gaagtcattt 536700 
bbagtbctgg cabbcabaaa bactgggaba tcacaagatt ctagtgcafca aaaaatttag 5 6760 
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aatgtcafctt ctaatgtcat ctaataaaea atctgagcat ttcccattct aagaagaaaa > 8; 
agcfcttattg attagatcta taataaa«:a ggtaccgcac aaaaata fee tatga 
aagaatctqt tgtcgtaaaa tagttgacaa aagtgaaagt acatctttct acacaacatt 5694 0 
trtr.ir.tr ttt:;;gi t:t: ccttaageec caaaatatat tttaasaaca tttttcttaa tt; 
-ta ' - f tgs iatg otagtaataa aacaggccat tacaggtafca ca tattt t 5? 

i-i »aat cataaeagaa ttttgtaaat taagagtcca aactaattcg tagttgagac 57120 
aa; gactgaaaat ataaattcct atgttataca agacattttc 57180 
tcfctfcaata3 taagaaaatc ttaaaagaat aattaataaa aat agtat a?aa"tagJ 
tttttatga < icatt fctfcfcgtaaac tagacctcat. attaagcaca gacattaaaa 57300 
, r . - ( 3- at c * < -t* oaattcactt aacatgagta tattaaatat 57360 

jg ggag /at itttga g aagagf gaq c c a~0 
cctggctaac atggcaaaac cetr.gtrctcta ttaaaaatac gaaa < i 

3 gcc tgtaatccca gctatteagg .-a 

gsq Qti j > a gccactgea cuccag, t:g gccg J ra r > 

\ . f tci tct ctctctctct ctctctctct ctctctctct 57« V 

itafcatat 'ta 1 t itat atatatacat atatacgt&t acacacacac 5 7720 
t 1 1 a « J 1 alt ? 

33 tg its -a at taqa qtgt } - ggga atctt a a it a - 04 
1 , acscaac* gagcagaaat tggtaccatc eaggaafcatf 

tctet ta taaa tatttatgaa asattcotaa gagggaagat attcagtatt 5 7901. 
aaacatatcc tacagtgtca aatctacaaa ttatagagct taaafctattt tgatgti . _* >i 
-actaqrcc: crata =-cc aataaaaaca ttgctttrtgt atctaggagt aaagaatttg 58080 
atctaaaaox ctaatcttat aaaacacmta tatafctaaoa gtcataaagg tctcagct&a 58140 
...... jacca gaasacaeat aaagctccct aacttgttto tgfc i 

s i gcctqaatgg aaagacagac taatatetga gfcaattaatg 58260 
tttt cttatctttt 58320 
■c cccacaaaaa gactaaagtt agtaaacttt tgtgtatcat 583 SO 
ctgqataatc aataeaaaea taataaatta cttactaatg c 
tccatctttc ccacatgtaa ttgatcctga tgtttcacca tctgctgtta cat v - 
tttgcattga tatttcgctt tttcttttaa ggcatatgta tactgagatt oagaaataaa 58560 
ceeafctctca atatctatac ttgatttgga acatgtttct aaaagggaag agaataagaa 58620 
aaagacaagc atatgatcaa taacatfcfcta taagaatt a taatatg laatataaaa 58680 
aataatgagt catttgtaac tgaaaacctg gataaccata agcattcaaa tacttaagtc 5S740 

set cagagt tgccaaaqac atracafccaa gactcttcat cactttttaa : 
aacaaggctc tatttaaqac acttacaatt atttctaaga aattattgga aatotgtttg 58860 
-■ - ;agcatgtc agaactcaat agacaatgag tattatttct 5S920 
t t jcc tar.cgtagat cttctggcaa ti it t attt 

t gtgatgatct ^agaaaatct gccaaaataa ttt - 
ga aatgtcattc ttattgtgtg cttcaaagta aatggacatg 5S100 
n gaacagtaac agatttattt atctrtgaaag gccaaaatg 
ag aacttaactt gaaagagtgg aagttactgt f f 
•ataga aattactgtc ggttacatgc acatgtatgt ttattgcggc attat 
itagcaaaga cttggaacca acccaaatgt aacaatga tag jgat 

gg t ita at aro g at aaaaa atgaggagtt catgt.ocir.trt 59400 
gtagggacat ggatgaaatt ggaaatcatc attctcagfca a. c 

scacc acatgt&ctc actcatagat gggaactrgaa caatgagaac acgt ? 

- gtg c-q tj t t j-^tn qq ] a 0 

cattaagaga tatacqtaat gctraaatgaa gagttaatgg gtgcagcaca ccagcatrggc 59640 
acatgtatac atatgtaact aacctgcaca ttgtgcacat gtaccctaaa actta 

at H « ^ « l aaat a - 4ttt dag * 

ttcccaqsaa ccagcttcat ttt'caaataa ctcatggata aggagaaaat cagaagagga 59820 
acat a t i zt aatt gaatg taa aaaa c t t attaaac ttggt 
> , cgaa aatcctcaq a t atcattatat agctataaaa gaaaagaata 5994 0 

1 3 < ■ tt .tttataata aattataaca aagaaaccag a c aaaa tr.cc a 60000 

qcatgagtat aaattttgaa acaaatccaa atatgagaag aaaccaaata gaaaacaat.c S0060 
aatracagaca atttaaaaag gtaaaagacc aggcaaga.au aatcaagtaa aacagagttc 6012 0 
ttgccacaaa taaggaaatg gaacaaaata gatgaaaata acattttcag acattggaaa '30ibu 

■ga 24 0 

;aaacag cagcatggag aaggagaatt cagsa 
iga agaaacaaaa ctcagtgttc era ■, .. .. . :act 60360 
ja agaaactafcg gagtgaaagg gctctacaaa 
tttccaca.ac aactccctag attatttggc tgaatattga cactctggag agtagagcaa 604 80 
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aacteeccaa gaafcggacaa aggataccta tcagatgaag aacactacca gagaacaaaa fe0b40 
(l :t :r a-a~aa - ^rag-ar g f at rt^ a L 

t i tr jtrrqi catc ggt i ' jtag sg itcaga agcag < 

z t z i ■* ,„t) ww-t.. tqgggttrtat taagctfcfcfct aasagcttaa aaataagcct 60700 
tgaaagaact aaqctgaccc aaaacaaacc taaacttaaa aaaaaattaa aacaagtaai; 60780 
jcrac i i £ ft aeaqaer.tga gaagttecaa agctgctfccfc cttagccaaa 60840 

atacagaatg qaqctaaaaa aaaacccaca ttttggtaat aataccctct tcacacctcc , 90 
iqt it tttsafcgg ata aaccc tact.ccagcc - - < ? 96 
i tatatcaaaa qttqsrgga jgca-atagag tat 1 1 

a ^ t ? ua a . t ii- *-a f 1 

ttaga < laaagta aaaaaatta tctcaaagt gcagaaga aaaa m 61 

taaaqatcaa a.gatqaaaaa ataaagaagt aaatatgtat 

cttgfcfcattt tagatcfccta fcaattgagaa acctttagac ag&ctaaate agaaaaaat; 61260 
acacaaattg cttataacag caatgacaga aatgacatca ttatggtttfc tacatatatt 61320 
a iaaaaa taaaaaatat tctgaataat geeatgtcaa taaattcaag aacttgaatg 613 80 
: cacaaactat oatggeaoao tcaagaagga ttaggtagca 514*0 
ttaataaata ctgaotataa aacaaattga atttttcgtt gatggatgaa atacaaaaaa 61500 
tttagt -a a trtacga at vggal ctgtatgctt 1 ' feXSSO 

%a at t gatcttacta aatcaaagga tatataatat tcatggattg aaaaattfcaa 61620 
tactattaca tatcagttct ccccagattc atctgtgaat gtgecccagt tctagfcgaat 616B0 
aaecaagcac aatqttttgc acaaaagaac atgct.gat.tc taaagtcata tggaaaggta 61740 
aaagataaga gaagttgaaa aactcacatt 61800 
- , t taaa aaaagctaca gfcgsgtaaag gatctcatga tactggttaa 6X8 SO 

> 61920 

gc ttctattota ttttgttata agactatcag gttcacatgt ■ 
ccactgttta gcaatagace aatacgctga gacagtaggg tttgcagcaa agaaaggctt 62040 

.a aacaaggaat tgggaggatt ctcaagcccc agate tgttc 62100 
tqagaagggq ctatgtqcaa gagaccttaa ggggatcatg gagggtgacg ggct.agaaaa 62160 

4 g i u I J a* 

fatttcctca qteagctttt tgctgggctc tttagaccag ctgatgtgtg tgtotgtgtg 62280 

tctgtgtgtg tatgtttgtg tgtgtgtgtg tgttttgttt tcgag jga tgata tget 82 10 

ctgttgccca tct | - ;cacagctca ctgcaacfctc tgc< 

- <tgg tcctcccacc tcagatctce cgagcagctg gtactacaga ecl . 

- :ccgac taatttttta attttttgtg aaaatgaggt tttgccttgt tgaccagtat ; ; 
gttgctaggt ttttttttea tatgeagaac ctaaaggaga aactcatgea gaaagattat 62580 
cateteacaa tgtctfcagat tfctatctata gaaaggaaaa g 

; . t otagg gtagtaatca atgaccagct kch »g . = tg 62700 

tgattt tcetgaaatc atagttgaat ttttc 
tastcaattt tatataactt tcctsgggac agtttoagtt ccttccgggc ttgatccctt 62820 
ctcaattctg aggtgtaaaa gstaatatgg tatgaategg gcaafcggcca tt- t 
tttttgotga caaqgggaac agag&gagag tcaggattag a 

ata cccagcttag ggtgctggat gaacatgtta 
,tttt iatat ttaattgaat catgtaaatt ataatcccta taaacag . : 

t , . K'ttg aacttcaaqa gt aagasa aatggactgg aaaacatgga gtatgeagge 63120 
tea aaaaacta - ;ggfca gagacatatg gtetccagcg 63180 

qctga aatattttct: ttagt n tttr t a < agaag< it tga t.aac o 
, . gtaatgatca crgtacagac tcctctctgt aaa aga gaaaatca 0 
; aagtaaattt gaagagtttt c ag 
ta iactatt ( a ag i g aataagtt tctgaccatg 6 
taccagtgag tgtatactec atagcaagga stcgtgatgc caagaaqgd ctgeca 
atatattgat atatgectgg cagfccccttt tggag f "3lt gggaa tgg g j 11 
ttgtcattag ga jtat.ctc sgtaagtgag agecefctaafc ataca j 

j a tig scctaaoaga ggagggtctg atcctatgcc acaaataa : 63660 

atgtacca ^ caca vac ar-a: ■ toaagggtgc atttattgat tt.ia 720 

atqqggaata tagacaaatg gaattgaact agggaccvfct ttttacaggc tccccagaat 6i?S0 

I 5taata tec aactg taaatatttt tggcatagta agg ;f. tttagttt 

tttccottct ectagctgeg tttgtctgcc cagtatgeca 

- - L , . r 1 ' i J icatgg gg 
tcttgat:gta ctattacttg gacctggaaa gtagecaegg aaagaagctg gtgeagatag 64020 

gc-aagtca gtgacaagta -Z' 
\ .tag ttactgacag atccatcatt ctggtaagtt tctt 
gcaatacctt gaaacagttg aactacagtg ttgetatgee tgtctaggca ctgtagtaac S4300 
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aggagaggta taattagaag ttttaaaaca agagtgacea fcttctaaatt 
< nc 4 ? Mt q tq actatgttag eatggcatag aatgtctaga 
qtctaacaac tgtattgscc aaggcaatta tgaagtaatg tctataagqg 
aattatccag gcaattataa tgaccaagfca aatatatggc tta&gcattc 
gqaatagaea ggaaggtatc tcaccttttt atataaaata attataataa 
tatqctc aaagtaacta ttgtagttgt caagaagaca tatgttttgt 
tact tatctgatat tttfcectcaa aagatatttg aggcccatea 
tatccatcca gacagggttg agacagtcfcc tgaagttgaa gtggectctc 
qataqqacaa qaatetggcg gggcgggttt tatatggetg tggtgaatcc 
tccttoasqc tqaacaqaqq aatgggtcac cagtcatgct ttgcatggcc 
tgttteaagt ggtccecagg atgtcgactt ttcctggtct tgagcagaac 
,atr.qqatg < ^ r aatg cagtt 3 gataceaca tctg gga 
i* ' ! ~ »agta < saoctaaag attgtgtatg fcttgataata 
ttatgtgtat. gttattggca tfcccttagcc tgagaaggta acggaagaat 
gtaaaatttt taaagggctt aatttaagnc caettttagg g&ccaccctt 
, , g- ^ »] i < ggt^g tt jttt^tt qg t 
tgttttgttt tatatagtat gatttatctt tfcgagttttt tcagaagact 
ggctgtatga agattccaga ttatgctgag ggcctggaat afcatggtgte 
gaaattgcac tatggtcaca ctggatggag acaggccacc baaacctgag 
cctaccaagg etc teat tag te q satt tcttggtct rag } 
tatettgaaa atgcatctaa aaatacaago aagtatt taa aatttcctgc 
atcacccrss aatcaatttq ccagtcctct aatagccctg cacctcttgc ttgaatcctt 65520 
ictqqqc 3 a jaca aqtcttaaga ttgttctggg a-accaagt.ag gi g t; aa £ 

htatttttt c< - etc ct qtgt gtc caaaga cacagtcctg ittq r n 

j at gqrrgccata ctgtgtggta tcatgtatgt gtttgafcgat atctgtcaca 6S700 
aqatactfcgg > >gaac tat toe gtgtca ai tccactcatt ttga 
tgattggagt eaaagtctca ategaattcfc ctcttfcacat cttcttccat taggcaggga 
ttttagactg aagtttattt cagggattaa tggcattagg aaggcttt « jcatt 
ctctgtteac etefcttaata gcctgctctg cctagtgatt ttttttttct tgctaccaaa • 
ttgtccatcc aetgatgfccc afcggtagtgt attatagcta ctttcttggg tacoaagact 66000 
gectfctagtc aggctaagat ttctttagca tgcttaattg fcttttctttt ctaatcatca 66060 
aaggttaaga gcccgctttc fcttccaaacg gccccatgag catggacaac aataaaaaca 66120 
u jgtgactcag gagtefcttae ctagttggga tgecctgatt 66180 
ft r i t ctg at gaacccagag qgagtgtctc tgcatctagg 66240 

i qo - aqcaiactc leettotgtt gtcegtggtg cataaagctg 66300 

ctttcetcag tqaatst.ttt taagtccagg tttttaaagg gasttttggt eatgfcctggt 66360 
Ugaatagaac acacttgctc agtaatfctat atgeaatcat gtstaggttt atttagcagg 66420 
atttaaagca gaaacagctc tcaaagtaac actaggat a tccaggagga tga 
cctattcagt cttctagagg taagtcagta gctccactCc tgttccaa 
. {tatggg gfcgfcgtacag cgctaggtta acccaaagtg aactettctg cctc tggag 6i 
aacsatcacaa gtqgtgacag tggctcagag ataagaagtc caacccatca taacaafcgtc 66650 
catgatattc cccaagtctt gggttastac 66720 
aaccc atcccttctc tctcatgtat gaacaaatca aatggctttc ttac 

- cagatcc attagtaatt ctcacttaafc ggttagaaag gcetttt ' c - c a 
attccttgtc catt.ct.aqaa gtcaagtgtc aggtcttagg gcttcataga gaeatttege 66900 
gaaatatg gcaacattca gccataccta ' 
fetgetq ^catgtcecg agtctggcca tgacaag age 

lafctcaa acctaaaafca tataattgag tttttcaata 67080 
ttt«taattt atttcttqqa tactttggat jcccatccsg acaaaaq aa aat.gt:aaa C 
cagt . ( ji tg ag tgfcgctggc ttctaatatg cog be - - l • 

» i \ttt ttcaattgga ggtcccaaaa ctccttagca tgt it - 1 

ccg tt a i ttt tgaaaccttg atggagcatc atccag t > 

ragagactt ctattcas i ggcaaaeact tcatgggaet =tgg < i 

gggaaiaacag atgaaggcat ccttcagatt caagactgaa caccagcaca actcaetggt 67440 
taa • atg i t _t 3 t„t aagca.tcagt tatcaccaga r.aaatgg saaaa f ag 67500 

- - r-^ j c^acca ataatcetea gttccatgtt tttgt 

caagacaqqt atqtcacatq aqaaacaagg aattcttcat gtattgeagg aaggecat t:a 67630 
atgactttt ctctcaaa 

gcgccactcc tqcacaaaac ttaacttata ctggagatgc agtttttgtt ctcccr.ggcc 67740 
tcccatctgc ccatgtttcc ggactaacct tttggagtat ct<- 

tutcaaaaat ct.ccaqttgt aacaataatqg cctgcagsgc acatgettgg tctgaaggca 67860 
i , | , tctc agagaaaaag taafcettage atttagtttg gttaagagta 67 92 0 



ttagaatgtc 64260 
aaatctataa 64320 
tagcaattgt 64380 
agtaaggcag 6 4 4 4 0 
caaacattcc 64500 
ctaatttcat 64560 
aaqatttact 64620 
tacatttctt 6468 0 
agggtctaag 6474 0 
tctttcactg 64300 
ccagtctctg 64360 
accacaaact 64 92 0 
tctaatttat 64980 
gatctcccat S5040 
actctgagca 65100 
aqctaaaatt 65160 
teagtctgea 65220 
ctaggctaca 6S280 
ggtaatcttc 65340 
tgattttgtt S5400 
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ctctccctaac aqqacqqgag cageggctca cacctgtsat cccagctccc agcacattgg a7380 
acctcatgce aggagttt acgagcca 

t a a -U" 

atcccaqcM atagagaqqc tqagacagga aaattgctt: a agctcgtgag gtggaggttt S8160 
a ~- caa tcgtgccacc icagtccag If 
la a aaaacaaa acaaaacaac ascaaaaaag gaagactttc 68280 
v •> * taggae c jgaag tatagaaaaa ctctgtcttt tttttttttt 68340 

t ii li 4 1 ^ i i ?tgc tgg t a t 840 

gctoacttac aaaetctacc tccccqattc acgecgttct tctgccr.caq ootaaoagaga 684 60 
aacagggaa;: acaggaaccc accaccatgc oagacaaatt r.ct tgaattt ttagc.agaga 63620 
c-gajgttl-ca atgtqatagc caggatggtc tcgatctcct gaccttgtga tctgcccatc 68560 

aqcct tggt tag cattacagga gtga a > g gcccsg a a r . i t a 

cttfcaaatga tcittact a gct.qa aa aaaaaattgg aggaatgatc c a gas 
t 1 1 1 i: c t a ag a a ttc a q ac a cctt c a t tat 

lg i - catgtc aaL a aaagtcc.a gaag f j ti ta ca 

j t j jui !t t i ^ < - ^1 ) aa - aq- — 

, at -acatttatq gtctttttct ttagtatctc tctcaagctc cccagctatc . 
. , gctgactg tttaaaat . gg I t l s t it 

attttccact cagtgtccca acag atgcag taagcacact ggttgggaoc tgr.a ) 
} ttt tattgg t tgg gatggtta a 

„jc agggaotact agggtcagag ccacagataa caagtcaget 69180 
■■■ ut-ttatt ttccactctt taaacttgtg atcagtaaat 6 3240 

. i aaa aa ctt c aaattqaqac iaa aca r aoaatgcaq : acct ?ttt 69300 
ctttc tctgaatatc cggggcactt tgttggataa acatcatgtt agctatcatc 
s gtcaatatcc atfctattctc tgaaagcttc 
! ?a aa aac cc tta e attctgcttg accat :ctgg icctta 

ictc r gg -act cccttgcaga ggctgatcaa aatgcagttt tgatagtgtt 63540 
m> a tataaatcca g at f tcaatcccag gtcagaggtg ggaactgcaa 6abaa 

- aqcagc tgcccttact ggattactgg gagagtcagfc gtgaataaga tcagcctttt 69660 
ccttagcttt ttetaaaacc attctttgtt tctctgaagt caacaaaata ttgagcaaat 69720 
tgggggtgcc tgctcaggta gggttctgtg tggcaaatac agaggagaat agattcttca 697 80 
fcatgcfcfctgg atgttttttt ttfctfcttttc aatcctgttc cfctceataaa cfcttagafcct 69840 
tctcaafcaaa taggcatatc attttfccfcaa ttaagtaggt fcggaagtgg t g 

taaaccaaga fcaaatcctat aggctggcct gtggcagcaa cacctcctgt aagcagttgt. 6 39 so 
tatggggaaa ctgccfcctca gaaccagagt gactccccgg ctaaatggag ttccctgttg 70020 
I |S < act gcctaaatgg agtcccctgt tgggttataa gaagtagaga 70080 
tcatacctgt tgccccggac tfcgfcgacttt ttggtggtgg ggactcl j 

taqtgetqct qcagctecea eataaagagg aggggggtga gtcataggtt cetttaaeag 70200 
aaccatcata qcatcatcfct tttcttgtaa atcagtccaa acagtcttta attt : 
ttateatgat tfctacctttt tctacattgt tgcacttttc caaagcaaca taaaacatta ?0320 
U aaaat atttca-vtc attcctcttc cttcttacas aacaaatcta gctacaggat 70380 
- aagtgg ccactgtfcct ccgaaatcca gtgggtatta 70440 
stttttttgt ttcatggaat gatagacaaa 70500 

- ■ it caa ttttqgaaga a. agggfctgca ttgtgggtta ctttgggaga 705*0 
ctaaggg a igccct sgi tcatgagagc taagcaagct gctagggttt gtctccgggt a„ 

a { - at gqaaagggqq cactaggcag tgagtaaatg ccctcaaaga 

, ta ttac jagat tgL aga t M f a gacfcg t d 1 

t jgggtttg cagcagagaa agagtttaat aatctcaaag 70800 

ccaccaaccc cattgggctg cctggaggaq ctgaatfcagc atttcccatt ccgg 

aacac ataa a agaaaa-ta . £ s -at — 6 

fC3 atcs ttgcjctu >' - :t cgtcatcttt gat icactca agct g - 
it -ft aaagcctggg aai^t-v ia jt » 

tgag t -a ataa a. a agg t aact at t -11 

; t tec a a >aq vgag t: !:.cccagagt tagtaatttc ttccactagt aatttc i - 

; ; aaat-acaiaat aacaaga 
catataaaqt ttcagattcc aaaatecaag a a tfctctc aca , i 
tttctccacc tgaagggaga tctcctcaaa taagttcc ' ' 

acaa act laagaggecs caaqacctct aagacgaaaa caggcacaca cacacaj j 7 64' - 
l gagaaaac tcacctgaga cttcttctga gaccac 1660 

ggtttctctq ctqcaqacaa ggttgfagtgc tgaaagtcag cactgccct.g ccaacacaga "1520 
aoagc taagacccfct agttcataat aactaagcag cttettgagc ttctctctgg 71a80 

gtcagcccca gtggcatggg ggcactggac tgtaggtaaa tgactgcaag gagagtggct 71640 
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tgccatgaat t.tt.tttttct tttcfcfctttt 
t f gcacgatcK 

cag c rtcccas ]t 
ctgggcaact tttgtattcc tagtagagae 
egagetcctg acctcaagta atctgccctc 
^ gt iqasat catgtctggg tgcttgccat 
jtgctgtg jca „. 1 tataccaaga 
fcgcaac st 1 "^g gacatgagaa 
aagcti t 

actuggg - - ;a~cagga 

tttcttgfcca agcctttcag aatggctggc 
4 jaa agt t gtcat 
5 - , ate t&gtgaeaaa 
accagefcata aggaagtggg tcaatggaaa 
i ctttttcctc 
gttttcaatt taaaaaagga. gcaaaggcaa 
agtgatactg gaacagtaac gcacccaaat 
tacctcatac aaaaattaac teatataact 
tatggccfccg gfcfct&ggcaa ggaaattfcfca 
aaaatgtgat aacatcaaaa ttacatactt 
c 1 - acaa gaaaaatatt 
aqecacaata tatcatgtag tctcaaaatt 
! ~ aaat ttag :sgtg etcaccaaag 
aagatgctaa gcagcattag ucactaggga 
* , ii aaaaaa aacacattat 
ggatctcaca tacactgagt atgfcgaaggt 
gtctatttct fcataaaaafcg aacacatatt 
aatagctctt afcaatcttga gatatgttcc 
catgaagggg tgttgaattt tattgaaggc 
ttttttgtoa ttacatttat tgafcttgtat 
afcggcgactt gctcatggtg aataagcttfc 
attttattga ggattttege attgatgttc 
tctgttgtgt ctetgwagg ttttggtatc 
aggaggagac cttctttttc tattgtttga 
tefctagtaac tctggtagaa tttggctgta 
ggcaggctat taattactac cacaattaca 
acctcttfcct tcagctttag tgtfcgggagc 
tccagatttt ctactttatt tgtgtagagg 
att.t.ctctgg ga.tcagt.ggt gataccctct 
tctgtccttt cttctfctatt agtatggcta 
ccagetcctg ggtgcattga ttttttgaag 
ctgatctfcag ttatttcttg tetfcetgeta 
aattattttt t.tattattat tatacttttaa 
ttagttacst afcgtataeat gtgccatggt 
acattaggta tatxtcctaa tgctatccct 
jgtgtgtgat gttocccfctc ctgtgtccat 
1 igagc icgatgcttc t ' tgl 
ccagcttcat ccacgtccct aeaaaggaca 
fctctatggtg tatatgtgcc acattttct.s; 
etggttccaa gtetttgeta ttgtgaatag 
tttatagcag catgatttat aatcctttgt 
aaatggtatt cctagttata gatccctgag 
actagtttac agttccacca acagtgi a,j 
cacctgttgt ttcctgactt tttaafcgatc 
attgtggats tgatttgeat ttctctaatg 
cttttggctg eataaafcgtc ttefctttgag 
ttgatggggt tgtttgfcttt tttcttgtaa 

t. ag ; s i *ttg 
tteactctga tggtagtttc tttf.gcfcgtg 
ttgfccagttt tggcttgtgt tgecattget 
aagcctatgt cctgaatggt: attgcct&gg 
ctaacattta agtcttfcsafc ccatcttgaa 



tttttttttg agaeggaate tcaatctgto 71700 
<k „ a- a^-: 1 - g; -rat-=ig""a ~ 
aaetgggatfc acaggcatgt gccaccatgc 72820 
agggtttcac cafcgttggcc agectggtet 71880 

ga.atttt.tat aagaatgtaa ggtat.gtatg 72G00 
r -fig agtttaccaa /AOtO 

taatt ;aa gad aacc catttcactg 72120 
j t g a-^tgaag t^aticaattg 72130 
ia tgt ic t ctt « aagttg i 72: 4k 
ateagtagtt ttgttagtat gcagaaccta 72300 
efccatattgt cttaaatttt aactaaagaa 72360 
gattatgfcta tcctggacta gtaatcagtg 72420 
gatageccaa ugattaccat tgattgtcct 724 80 
cttaactgtt tttaaaaafct tttfcgagga.t 72540 
-f- > taa aataat c- i tlV a "7 oOO 

cs - --a- la < tctat atafc.i tea 72660 
igtgaaaaa tgttaacttc tagaactgta 72720 
i jtgaeaeaa agagegtaat etataaatga 72730 
i aa 72840 

k atat ttactcagtg aagggcttgt 72900 
ccgtaatgga agaaacaact caatggaaag 72960 

tacata gatggtsaat aagtacaaag 73020 
• ca tatfcagaatg "'3 080 
ctcaaaggct ggcaaggttg cgaaacaact 73140 
acaat l cagttt 73200 

taatatga .: i: ttqctat.gg gtttttaaaa 73260 
atcaacacct agtttafctga gtgtttttac 73320 
etttfcetgea tctattgagt taattatgtg 73380 
atgttgaaac agecttgeat cacagagata M4C 
tsgatatget gctggatttg ctttgocagt 73500 
atcagggafea ttagactgaa attfctcttttt 73S60 
aggatgatgc tggctccafca aaatgagtta 73620 
aatagtttcc aaaggaatgg taccaactcc 73680 
aaaccatctg gtcctgggct atttr.tggtt 73740 
gaacttgtgt ttggcctatt cagggttttg 73800 
gtgtatgtgt ccaggaattt atccatcbct "3860 

t t tgafc gc it 
ttatcatttt tattgegtet atttgattct. 73960 
gtagegtact ttgttaatct tttctaaaaa 74 04 0 
gglitttcatg tctctatctc caggtctget 74100 
gcttttgaat ttgtttgctc fctgettctet 74160 
gtttaagggt acaagtgeae tacgt.gcagg 74220 
ggtgtgctgc acccattaac tcttcattta 74280 
cccccctccc cccaccccac aacaggcccc 74340 
gtgttctcat tgttcaattc ccacctatga 74400 
attgecatag tttgetgaga afegatggttt 74460 
tqaactcttc ttttttatgg ctgcafcagta 74520 
aatccagtct i ittgttg gacat ? 745 80 
tgeegcaata aacaaaegtg tacatgtgtc 7 4 640 
qtatatac cc agtaatggga tg 
aatctaqaca atgactt.cca caatggttga 74760 
agtgttccfca tttctccaca tcctctccgg 74820 
accattctaa ctggtgtgag atggtatctc 74880 
accagtgatg q.tgagcattt tttcatgtga 74940 
aagtgtctgt tcatatcctt oacccactts. 75000 
a.tttqtttgs gttcattgta gattctggat 75060 
aaaattttct cccattctgt ' f 75120 

a la^rrt ttagtttaat tagatcccat ^5180 
tttggtattt tagacatgaa gtccttgccc 75240 
ttttcttcfca gggtttttat ggttttagat 7S300 
tt&attttag tataaggtgt aacgaaggga 75360 
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tccagttcca gctttctaca tsfcggctagc 
qaatccttti cceafefcfectt gtttttctca 
tgtagcatt g » *gg c« ct jttctg 

cagtaccstg crtatt.tt.ggt. tactgtgggc 
atgcctcc a g c t r. t g 1 1 c 1 1 1 1 g t c t t agg 

stgctgcca aaggfcaattt 
tttt ' jtgt tsgggtgt ;a 
gcatttagtg cgataaattt tcctctaaag 
tacattgtgt ctgtct: tctc attggtttca 
atatfctactc agtagtcatt cagtagcagg 
tqaatqagtt. tcttaatcct gat.tcccaat 
gttgtggttt ttgttctttt gcgtttgctg 
atcttagaat aagtgcfcatg tagtgccaag 
t t tttaggtcca gttggtccag 
aattttctgt ctegttgatc tgtctaggat 
aatcaggcaa gagaaagaaa aaaggagtat 
tctttttgca gatgacatga cggtatam: 
ccttaagctg ataagtaact tcaggaaagt 
acaagcatfco ctatacatca gtaatagaca 
acaattgcca caaagaaaat aaaatacgta 
etcttcaagg agaactacaa accactgctc 
aaaaatattc catcctcatg gataggaaga 
aaagtagttg atacatacaa egctattccc 
ctaagaaaac tgctttaaat ttcatatgaa 
atcctaatca aaaagcacaa agctgatgca 
agactacagt aaccaaaaca acatggtact 
gcagaacaga ggcctcagaa ataacaccac 
< }.aca: a a ^aagcaatag ggaaaagatt 
ggctagccat atgcagaaaa ctgaaactgg 
actcatgatg tattaaaggc ttaaatgtaa 
acctaggcag taggttattc aggacatagg 
aaaagcaatg gcaacaaagg ccaaaattga 
ctgcacagca aaagaaacta tcatcagagt 
ttfctgcaatc tatocatctg acagaggtct 
aat ttataag aaagaaacaa acaaccccat 
Cfcfcc t C a a a a g a a g a c at 1 1 a t g o a g t c a g 
ggtcattaga gaaatgcaaa tcaaaaccac 
gccgatcatt aaaacatctg gaaaccacag 

t ftgggs q*-gt aatta 
ctcctcaaag atcaagaacc agagatacca 
taeccaaagg aafcataaate attctacfcafc 
geaccatttg cagtagcaaa gatttggaas 
a t aaaga a a a t g t gg c a c a C ataca c cat g 
tcgtgtccta tgcagggaca tggacgaagc 
aggaacagaa u aaacac cacatattct 
cacatggaca tagggagggg aacatcacac 
3 !?. g ggac aaagagctaa 

q'ttgatgggc gcagcaaacc accatggcac 
ctgcaeatat atcccagaac ttaaagf.ata 
cacacacaca cacacaccat ttatctaaca 
it • tatfctgt gtt.tat.ataa aaactgcaga 
aatgccaaaa acaatgeaaa fcgccettcaa 
tgatataatg gaataa&act tagcaataaa 
ctatgccatt cagccccatt etecccagag 
agtatatact acctgcctgt tagtcactts 
gctecatccc gcccagagca tgastcctce 
tcacttagta gtattccaag ttatcaggtg 
attaatcctt ccgggcatt.1 actggg 
cfcagtgcagc ttttttcfcct cacaggtaag 
.a- a attcaagttt 
tttatctgge aaatttttta tttiaaatgac 



ctqtcttcco agcaccattt atbaaafcaag 7S420 

- ttqc s aga( u t gttgtggat i c - 

ttccattggt ctgcatctct gttttggeac 7a540 
ttgtagtata gtttgaagt age jcatg 

Ctgacttgg t 1 ctttcttgs "5c60 

sattctg ac | • tg 75720 

atagattcaa tgccatcccc atcaagctct 75780 

agate :ttcccactt tctgatgtgg 75640 

actgotttaa ctgagtccca gatattetgg 75900 

t 1L 1 j 1 C ' f " 

gtt -ccatgtagi tgtgtagttt 7 - 
ttoatttca. 1 » tgttt "$C?Q 

g >gtgttt tacttccaat tatatggtcg 76.1 -JO 
i cact.t )a ttctgqt gga agttct ?6200 
! | ; attgggaa t .Let t tt 7S260 
ggacacagta trgggagttt tggaceagae 76320 
I j jaag * i.aattgtc 7 S3 80 
aqaaaacccc actgtctcaa cccagaaact 76440 
ctcagg&tgc aaaatcaata tgeaaaaatc 76500 
j ia igccaaa tcatgagtga actcccattc 76S50 
gaaatacaac ttacaaggga tgcgaaggaa 7SS20 
aqqqaaa-:aa gagagggeca aaataaata.g 75680 
atcaatatca tgaaaatggc catattgccc 75740 
atctagctat cattatcttt cttcacagaa 76800 
aocaaaaaaa ggtcccatct agecaagaca 7S8S0 
tcaagctacc tgatttcaaa ctatactaca 75920 
■cgtaccagaa cagatatata ggccaatgga 75380 
acatctacaa ccacttgatc ttcaacaaac 77040 
ecot:at:tgaa taaatggtgc agggaaaatt 77100 
acccttccct tacacctaat ataaaaatta 77160 
gacctaaaac cataaaaacc atagaaaaaa 77220 
gactt tga ctaaaacacc 77280 
caaatgggat ctaattaaac taaagagctt 7734.0 
gaataggcaa tctacagaat gggagaaaat 77400 
aatatcaags afcetacaagg aacttaaaca 77460 
■ ,-.- ; ar.atag gtgaaqgata tgaacagaca 77520 
c&aatacatg aaaacaagcfc fcactgtcact 77580 
aatgagaaac caattcacgc cagttagaat 77640 

: g^tgcggag aaataggaaa 77700 
CTC.tcaaccat ageggaagae agagtggcaa 77760 
cufcgacccag caatcccatt actgggtata 7782 0 
aaaggcacat gcacacatat gtttatcaca 77880 
caacccaaat gcccatcaat gatagactgg 77240 
gaatactatg cagecataaa ttgaatgagt 78000 
tggaaacoat catcttcagc aaactaacac 78060 
cactcataag tgagagtaga tcaatgagaa 78X20 
aceggggefct gttggggtgt gcggggaaag 78X80 
ttcatgoaag gcttacaacc tagatgaegg 73240 
acqtatactt atgtaacaaa cctgcacgtt 7S3300 
ataataataa aacacacaca cacacacaca 78360 
aasccagtct tagatatgta tccatgagga 78420 
tgaatatt.Ct tctta cage atgat Cc ica 
cacatgaatg gattaacaga ccgtgataca 78540 
aaaaggtgtt ctgggtagtg tgatgaaatc 76 6 00 
cctgaatact ttcttgtcta gtgcatccac 78660 

i , tcct atgocattca 78720 
ettegtotag tgtatgeace agcctgttag 78780 
- laaaacata gtctacfctgg gttttatact 7884C 
ctggaacata t 

gactac tctgtctatc fei "*"g 
tacaagtcaa gagaaattga tattctgtga 79020 
tattttaaag gaaactacag ecagtttgea 79080 
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tteataaagg atacacrcca acatatatet 
t atatt t caacst g Jttatgagg 
gt.qa ttcaet gacaattgac tgtacatgaa 
fcfcg taafct atatgacaac 
acaggqtcta. gaa.t gaagag taaaatagra 
i c . gggaca aaaggaaa - t 
jggag ggaggtgaca 
ga a g , t g - ; i g a 

aagaaag « ga aagsaaaaga 

gaaaaagaaa ggaagggaaa gagaaaga * 
gtagacaaag aaaggaagaa agaaaaaaga 
aaggaaagaa ac 

gaaaaaggaa ggaaggaagg aaag 
tccaaa t- - laaegtt 

catatctaa: nag at at. aattagcctc 
afcgggatcat acactg tga jaqa 
gggtgaaaga acatgattag ggtgaaaagt 
attaaaattc agggagtgga ggttgcagcg 
eaaaat 

fcactgcaatg ctggtfcaaaa aattgtttac 
attgtgtgtg tgtatacaca cacaatgtac 
jgtact Jtaasa t.g ttaggqaaat 
asatacagcc attatcatqa ataaaatxaa 
> sqt ... ctta taacttttta gaataaagaa 
tcctttaaat agaaacaaga aacafctcatc 
afcgagcaact tatgfctcata atgcagaaaa 
atacatttgc attacgtata afcfcaaaagag 
caactaataa taccaaaact cteaasaagg 
agattagaag cattaaatac caattaaact 
t&aaagaaac gcaaa-cttae actataatgt 
atattaaaat gtgacatcac caatcattaa 
aatgcatgtt ag&ataaata ctgtaggaaa 
agaataccea tttgtacfcta catatacf.ag 
tcatafccact gcttgaatat atgaattatt. 
actataattg tataattatt ttgagtcaaa 
atataggagt tgagaaaaaa ttgtttaggc 
tgttt tttaa aaaa ggcagccccc 

gtaaaa sg < c.nc i , - stags - 
ag t jt gcc t Jgg Kg 9 l " 
tcct.tt.ctct ttgccagcca cgtgtacagc 
aaaqatcc a tttqat 
aaatgtcaea cctagtttaa ccaatctttg 
aagaccgttt ataaaatcca gtgcactcca 
etctctctc* caagagagga agctgttctc 
gctcctaaac tcacfecctfcg tgtgtgtcca 
aacetcagat atttacccag acaatgatgc 
gtatfcgtgtt caaattcttt tactgtatta 
ttttactatg tacttatcaa gaaatttgta 
aactaaatag gtccattggt aaaacaaggt 
itc - q^atgtcarc tatgttactt 
j scg gatgcatctg 
gtaactgtgg tctgcgcttt fcggaagagcg 
ttaccctgta caaactttct tccatgattt 
taacattttc ctaaggacca t sac a u g c 
ttgctcaaaa tagtatatta caattatttt 
zee aataa tgtataactg aagac 
aaatatcaat attcaatatfc acttafccttfc 
i i t ccctatatta 
tcataataga aaagatctat tttggtcac- 
ttctgttaca taagacaggt gtaatcactfc 
ttttatacat atatatagca gttcagaggt 
ccatocatct tgtgtgcaat gaatgtgato 



act.gtactca ctcaagtatg tttaattttt 79140 
aatttagatt ttattaaatt gaaaaacaac 79200 
aacacaacgt tgatatctca atctgaagat 79260 
eqt.a.aaqta.g caaaataacc tgactaaagt 79320 
acattcttaa gaataacctg agccagacaa 79380 
laaggaac -iggaa • 1 , 

gggaagagaq qqacggaaga aagaaagaaa 79500 
gaaagaaaga aagaaagaaa gaaagaaaga 79S€0 
aaggaaggga aagagaaaga aagaaagaaa 7SS20 
gaaaga 7 

t a-? gaaaa ija a, jag ' r > iO 

aagasaq 1 ig.aa iaaga 

aaaaaataag tagttgattc taoaat 
gattgagttg tttgatatca ggag= 1 
aattaatctg tgaagsaaaa aataaaagta 79580 
aaaaaagaga ctgatgaagc aaaaagattt eoo40 
catatcca'ta ataattaaaa acctatatta 80100 
via actccagcct. 60100 
t t t ,a i t t > U H> 
taatagtgca gaatactcag agtaatagtt 80280 
aaaaaataca ataaaeaata tactgtttga C0240 
gttgagcfcta ccatatttca tfctaa ;atg i 40 
cac aaatat ttttaaaata tgaaa 3 U 

tagtatagtg gctctatgtt tttgaagtat 80S20 
aag at 3tat j " ga 80580 

, tact age cat aaagaga 80640 

1 ** atatt cagaattgtt aagatgattc 80700 
taaafcaaaga aaatcaaact gcatttccaa 8 0760 
gsgaatatat attctaaacc cagtfcagtgg 80820 
tatsacattt tafcagecatt caatttgtaa 80880 
catgtaaaaa aagaagcaac tgttgatata 80340 
ccttctagag tagaatafcgo acaagatctc 81.000 
agaaagtcaa stagctttac tgtaaaaatg 810S0 
gggtatcatc gtatttactt tctatttt.aa 81120 
r, ■ 1 gattc caatgtacafc attaatatfcg 81180 
agataatgag ggtacagcag tccttgataa 81240 
aaatcatttt cttttctaac aagaggagee 81000 
aagctggaag ettgeaaggt gaatgecage 81350 
actaggcatg ttcatatggc aggtgeatet 81420 
tagaaaaaag g ctg 33c 81 

tgqagaggee agcttcctgg catatt.atgt 81540 
h ac tgetttetc 81600 

. tt t< iggt k g 81660 

ctttctcttt ettttgeefca ttaaacctgt 81720 
cqtccttaat cttct.tggtg tgagataacg 81.7 80 
cgcttcaata cgacttcatt taaccaacaa 81840 
ttgactaatg cccattaata ggagaattta 81900 
tattcattta tacacagttg aaaaaccaaa 81960 
gacataaaca ttttgecaca attaatatag 60:020 
agaaagacat gaacatgeta gg tti •? 520£ 

tagt? - " ' igccatt tec ta< 1 .0140 
tagaa a ? 7 1 t 82200 

- - . a 8:260 

aaataaataa agtaaatgag aaacataaat 32320 
tacaatattt aaataagatt gcafcaaacat 82300 
aaaqatacta acaaagg it, :act 
agtttttata attaatagac gtataa 
atttct eta tgattttca „^-q< 
t.tgettgaac aactcttttc ttggcccta .•:> 
atgtgctctc ctttcttcga tct 
ttacttactg aggcatggta ctgctggcga 327 10 
ccagtaactt ectgaeggag tctcaaaatg 82800 
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ttoatcacag taataqgagt aatatttfccc tacagctact ggaaagtatg gtctacgcat 82S6G 
attcfccatga tatagacctc catgtttaat gcctggatas tcacaaggtt r.cacttgcaa 82920 

t taaaq aatt tactgtsst aaa cat attagag 
aatttttstc actqaattat at.t.ctcttct t&qtataatt acacattcca -tag jtt 

caaatgatag aactcagatg a tga itafc 3taa a^gsa ggtcttfcg t 

ittatqt tt jto ,i ja catgatgcgt aaatttgtat gaaggctctc 83160 
i i ttr !:. ataS tu^L taaatacaca accotata - 
t ctt it- ttq i tatgc ttcta cgc ttagctaatg 83280 

— ' ■' ■ ■ ■■' • -.tttat ctattctcat cagtaaacaa gagcccfcgca S3340 

tt ttctc aqaaea 1 t sa gtaag - a tag att lJ gggatt aa t 

tttag attgaattca tgggctgggc gcagtggctc acgcctgtaa ccccagcaet 83460 
t s gal acsqqea ga a.ggagtteg ag t J=caa;:at; 

tg i aaaa'cacaaa iaaaattagc egg tggt tg :c< 83 - 

t t at :cca gctacttaqa aaqcagag < faac i 

tacagtg c ttq agt tttgea ct cagcatg jtta agag tgags 5 - 

tstaaataaq aaaataaata aattsqgctc tttcctatta attgeagaca 837S0 
acctaaaaat ataqagaaac acaaaaattt ttoattgaag atacogegaa gaaaaaaaac 83820 
ataattaaat catacctcaa acaatteatt aageeaagtt; ctccagtctg tattta c:ca 61 
- taaaga ctagaaatat ttcttcatat ccaaatagtt aagattttga ttaacttttt 
etc taattttaat tggagagaaa aataat.tttg aagteataa it.atatu 
iogaaca itataatta tat tga gttattatai: attaattfctg acaaat.acat. S4DS0 
g ta fccfcfcgtfctat tatattaaca ggtttatata tttttcagaa aatttgetct. 84120 
ggga ttatttgtag attatctagt actttcaata acaaaatggt atfcaatgcfct 
tccatgaaat atqtttctai tt< - s g-aat aggttaaaaa gaatttcaat 84240 

ac&cacatac acacacacac atataaafcafc tcctttacat ctccatcttt cttaaattct 843 0 0 
gtqattfcafct ttcttttgta tttgattaga gaaafctttca tgtagtfctct acatttatta 84360 
tgtggattat aaactgaata attgtatatc ttaaatgtat ttctetaata aagactagtg 84420 
aafcgatacfct ctttcagtat agtttcttgg cctacaatcc atac.ac.ct.ta aaa- 1 - ag 844 1 
atttttttcc ctatttatct gaagctccca gtgttgaaat taaaacafctt acttagtctt 04540 
atttctttta agtaacattc tacatttttc cteaccactt tttaaagatfc tggaatattt 84600 
tetatttaoc attggatttt acaaafcttca teatgafcfctg ttgagacatg tat taa 
-- taattc or; tagggaa agcttgagtc fctggatttgt gggagctgtg ccttaaaggc 84720 
ctcaattgaa tttcaca ta aafcgg iag aaa I t ---a 84780 

aagtat gagtatccafc cttattatgg tatttcccag aaggtcataa aataaaafctg 84840 
, - t f^jgea taafctaaaaa cafcataacat 84900 

taceacaggc tegagefcatt fcagctatfcct ctaafcttggfc caeatttscs tctg 
La ctttt: ) attgattc ctt gcaa acstt t c ccacagagag tct 
raata gaaggactto aaatagctte Jfctct icacttct c 

atggtgtttc catcataaag ttggctcaaa cag t 
ict aatttttata actgetgeta atatattcac 
acta agtccacgat cttagagtca acatfcgttaa atttcatctt attag 

tc tttgaatget gaacfcgocct aatgeagatt ccttattatc 
:tgta tcattccaat tgtgaatttg cactgcactt cccctaaatc n 

aa tgaagcaggc ctgagaataa agtcabgcgt ctgataatta 
tqqtta i gaaa ttaaaaactg ataaaccata taactcatca actccfcct at - 1 " 
cttgtccatg iqaactcoag atggttcatt gtcaaacatt aataattgaa atccaaafcat 35560 
Ittt ^3*ta attf gggctgaact acattgtcat aagccaacca 85620 
s tt, ctcataatfcc ttafcgcacae tgaaatgttt catac L L 

ataqcttccn g-cttaqgqa ttgqaattat gecaggaats: aaagttgaag t atLa«tca 
atcatttgta ccatattttt ctttcatgga atatatagtt 

tatactta v ' =.a taa " it ttgattgtag agatagaaaa aacattaaaa 35360 

c La ar Lt.tqa ft • ' > 

tgat ttt h i ^ 

caaaactcca ccctccaaat agtggfcgcct aatttctctc cccttggata tatgc i 
t f naag aatagatatg gctgaagtta - 1 

qqtt tggctctgtg caca catctcat< tgaattgt ^ t 

a a::; a tctccccctt q-t^ t taa tgata 

tgaqttctca tgagacctgg ttqtttaaaa gagagtagca ctttcccctt:. tgctcbctgt 8623C 
5 j 1 tcccct icaccttcca ccatgattgt 86340 

aagtaaacta aggcctccca gccaagcttc ctgtacaggc tgtggaactg tgagtcaatt 85400 
fcaacctcttt tcttcataaa tfcatccagtc tcaggtagtt ctfcfccbagta gtgtc 

- gt cgc gg ttcctct attctcagat tagcagtget ggagaaagct 86520 
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accacccatc aactcatqga asggccbatg tggtaaggac ctgaggcctc etgaesacag c - * 
, < c t-^ttccc ai ^ ^ t tctgatcacr 

t - tgeaaea ca ag * gtc.t it. tea caac 
at- ;atta atgaccgata gaaactgtaa gat a ig< 

t t *rqg qgtattttgt tacaatgcaa taaataacta atatagt fcg -a. 

gafga cafctattttt atctagtgtt ttaattcsga tattggaata atatattaat 86880 
iascs tacatia U:a acaca nia eacatttaat tttgagtage aaaaa tatg 86 
t( ,i jaaaa eta jaa! a ettct acag cc tactttg taeata a 

aaaacaaata tttggtttta ttqagtc.ee;; aettttt.atg agtttaaaag aaatttcaga 87060 
. • ^-at stgaatggaa cttacaggta caueteggag caggtatcaa 87X20 
tL tgt tfct c j -ttgea ggataaaa 4 L 
etgatacqtq attteatctc cagttctgtg tttaatcctc aaaggtgagt agteaecatt 87240 
a ia gqattatcaa atqatttt tgaaaagaaa ig ' * ] 
iag fccca taaa ttaatcattt atataaacat fctaaaagtgg gtgttattta 87360 
t - ia£aea aaatggeatt; a aatga a aatcatagta tcctttctgg 37420 

:t tcactatatt ctcatctgac atatttgtae ctcctgggc.t 87430 
t t tt t r ,q , accca tacttcatga tttt cstaa ggcaatg 
tctcatcaca tataacttea att.cttactt tcaetttcet tctattcttb ggfcttetqra 8?< 
qttctcataa ggattgttta caaatattca gtgtttcttt cttctggaca attga jg 
" i ] aaac attcctcttt gaagtaactg tggccatgtg attg gtagg a aat 87720 
aaaagtggaa gtaatatctt ccactttaga gagaagtttt aaaagecatt gtgtgaatt.t 877Sy 
tfcatgttctc tttcccaaag staccgegat taaaqaagga catgaaaaaa aatgatgtct 87840 
„ ctfcg attcttacaa ttaatacaat gagtaaagtc ccttetgatc tacattgaca 87900 
. acttcagtct taatatetta aacattga 
t agggttt ggaaaacctt ttccgtaaag 88020 

ggccagataa aatgtctctg ctgcaacaac scaactctgc cattatagt a < i 
gaaaaacaat acataaacaa atgaacttgg ctgtgtttca ataaaacttt gtttacacaa 88140 

.ca.ag ttgtatttta cctgcagcct atagtttgee ate - jg J 
fcfcaatctata aggcaccttc tcactccttt ecattaaebe tgetatatet eaatattgaa 
tccatttgt i asat qt.t.t taagataaaa tactatgeat tttaagtatt gtagaaaaac 88320 
tatatgacca cttctattgg agtcatattt tattttggac taaaaag t 

tcagcattac ttgaaatcca tttatataee eceaatttat ttactatttg atttcccatg 88440 

.ate catagtctcc fcctctfctfccfc caageeacct gaaacaattg cctcttcatc 
aaoaga a agtctccat tcacacaaaa caatCgagac cagcagtagt gagtttccta 88560 
tacttctttc eageaeteet caacattatc tgtatctata ctgatttaag tctataqttt i 
agtcttcaqt: qqtaaagtgt tcctttcaaa ttcaggttag ctttaafcfcct ttcattttcc 8861 ) 
cctgfcatttt aasccattqt ttatfccctto cctctttctt accttatcaa ccacactcfct 88740 
latcqal ? aaqctttt ccaatcttca gtcc ttcac tcaacccttt gttcaagttt 88800 
r ,~tQl , ta aittct cctccccttc aaaaccaaaa tceetaaaat accat tt.at 
t c cgtctcacat etattcttta actca ta 
cgacatctat tttqttgcea ttqctci.gat: aaaagctacc aatgageeea atgtccaaat 88980 
. - r * t atttc acatattcca gtcactggta catattatgg acfcccfctaat 89040 
tatttattqa actqaacaqa taaaactctg taatatttga ctctgttgat taeatacttt 39100 
ttc scatt ' atatatttafc gfctctcctgc ttctccttgt cttt 
qcttfc bcttttatat cttattattt tcctttaott tatatttttt get 
ttc-tacttta cttaattttt taatttutgg gccctgcata cttgtcacat ctcatctect 89280 

ttttte tacttcttct ctatactacc ccattcctt tct 9 3934 

tcaa cataa aattttataa agttttaatt attcattata tatttcctct tatcaata 
atacttccac tatcttecatt cagococtaa gtrj - jctt cgttictgaca gaata • 
taatataccc ctataactaa caggataata tatttagatt agcaataatt atatgagaaa 39520 
caatatqtat qtcaettaat atacaagttt taaagcttta etattttaaa attttac 
t*-tatgta c ^ >-gt*-qa a t J^< tt d = J f t 

tgtattcett ttttettttt ttctgtcact tcattcttct ctateafcott ttoatatac '0C 
cattaaagtt caotttatgt afccttca&tt atttttcctt atgatatagc teaat taa mn 
aceaattttt ■> a g at aaca igagtttaac taa 

ataaaataat atqgaacaat fcctgttaatt aagaatagaa agacttctgg tgattatgea H9tWQ 
i -aqtaq a i tgtgataaac cttaatttcc tacactcata tctt 

u3„a acattgcccg aacctgtacc tttatccaaa acaatac 4 > 
iac atcca tafctttcct t etattaaaaa caaccattgg tcatttgaag ttagaatact 90060 
r < tcta tgctttgaae caatagaaaa tccaatctgt acagggaaga 9012O 

<: . a atfcc , jar s aqctttcctt fcagcagttct teg... :.ti gattgtttot S0180 
■ taataact ttctgttaca gsttgtcect actggacaca gagaccaaag ttttgacaat 30240 
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tcacctttaa atcagtcctc t-g-< atwcqt q^q » «a c ^ttq i * t 
atatttaaaa tttaaqtaaa ttatttcact ttaatattat cfcCattattt aatrccaaac 90360 
v H > f t'—"J^ ^« r ^ ,r ''"'- ^ctgatttcs gagaa g 

v j < i t atte atctfcatatc agc&agtaga tcettgctti * i 

t attagtt nc i-scaaagag t 3 attctt Ira-- j 
t;cr.cr ata J - atatttcaat asaataaaac gtggtg ja 

agtgtatqet taactaattt qqgataaatc etc tttatt tatatcga aatag 

1 tgeattctet tggtatceet actc ;aaag 
3 ac ci tecst acratr.qaat a:' ggttt fcacttgtact tgtgactgag 90780 
it - . fataa < aaaaatgc t tataaafcg tagagtcttt gaggg 
t itca t.t agtgttcaag agaag ag ttagaa 
l n t i r i if L acaaa + 3 ^< 1 

taqa - ) fata aaagtgaaga agtaaaagag acgaaaaaat cagatgacta SI 020 

. ,qta qtaatgetae agagtcacat attoaaataa aactaaatfcc ccagagtctt 91080 
tgea atgtttatct tcaatacaca 91140 
taagttacat tttgattact gcatgga-aa 91200 
- - g gggctctgga aataatatae ttcaggtaga agttaatgcc 91260 

tfcqaaccaca cacaccatta gecaaacatg gatcirgatgt gggtcactac tgtctcatgt 91380 
tcattaattc cattcfaaaa ts t tta » agtgccta naagtagaga a.c< u.tt " 
argaaaaaaa a r.a tqttttc caaoqaqaca cttgtgggct eaaaccsaaa tttttttagt 91500 
„»r. taacsafctct tttgtaaaag aggattacta aagcacagtt 91560 
taaacatgta tttatgaatc at gagaa fa a aagttcagag ggct.c Ltaag agttcaactc 9IS20 
ttotttctct eaeagtaagg cagtatcacc cttttagatt tctggaccat atgtggtaac 91680 
actgttcctt gbbbcactaa ttgeagcaga cctcatcaaa agcaaaccca cttattttat 9174 0 

a gttat c a auta outc age ttctt 
aegtcttatg gcataattte fctaaaagt.ee acaactgtcc atattctctc btcttggcca 91860 
toataattta aaaetttecc gtttaaaatg aagtaggtta agtagaacac tctati < 

t , , , 3 a iaaqt tqagaagaaa ( 1 tggctctgtgt 

ccctccataa tgaa t | tggtttttt fctttttttfct tggtaatttt ccagg ■ • I 1304 
cafccaccgtt gagtcatacfc gggcctgttg ttaacaaaaa tattcactt cfctcaaci 
i t -attgt cagttgagag fcttcctcacc tggtattaafc acsagfctact tttaaagtat 92160 
tttaaaatat tcafcafcaatfc taaataaatt ctgggcatta gtggagcaac ctacttgttt .92220 
. jaattgta tattactgag aattaggaag totattatag tcctcactct gate 
:ca atgacttaat aagctactga acttttctgg cc t 
, t „ oo. agtgtactca aaatgaacct tgaacacaga 924 00 

aaatgetata tgttttttat aatagtttat stacaeaaat tagcactcta ctttcgabta 924 so 
> \ i □ ttattaaa agaai~t att aaaatatgtg ataaatbtab aaagat. t 9252C 
aa- btcacatgaa qgeaaeggae gccatccaga bbca 
tc ctctttcaot crtattcataa cccatgttac atttatatttg aaat.cgttca 92640 
ttctccttat aaataatctt ctgagafcata ggagatccat ttataacatc tggggatttg 92700 

trgaaatfct cfcaaataaaa esqeattaaat tccaaaabgb ttattgcaaa ttaaagg 
t acca ^afcaabfcata tgaaaacaqa satgttgttt cca < a.ggta aatc i< i 
caaacaa it t t gacttgact btaab t gatttat 
aaattctgat: taaaattatg cttctgattt tatttagttt caggataaat cagccttctt 3 9 i 
gaaafcaaata gtgaccagta acattcatca acegtataaa taaaattgat cataaatata 93000 
gtt i ittg f J i tttca ctgaatgacc tgcaaaaaat aacacatctt ctagttactg 1 ' ' 

2 i ^ t aggacttstU tcaaag -a ( gatttaac r C it 

tacatefcotg aaaagfcaact qacctgtttc cgtgccabca ctactbagcc aagattCcct ' i- ' 
caqaaaaa i tqqc atxatctttt atacctttta taccca^- tebe at 9 i 
,a tqtqcca atcataagta qt fcca« ctctgttctc acactttct,' - 0( 
ttc ct ctaaa jac ctctcaggta ga^, ategt aactc t ' ' n 

=» i . " ,a «\t . ataaaaga cgcgttcttc agcatggtgc 93420 

it rat gtattggccc accttctacc catca t ' ' / 

ct 93540 

ccttaaagcc tcactg t a tt aaa ctct ttt 

cattttcatc tacaaaatct cgtttttttt ctttaagact taategtagg rat jeeat 93660 
tccagaaaat tttcact<sac cacagqaatc tagt.tgaaag gatgtaaatt: ccatccatgt 9_;720 
ar'-tctaaag ^aaaaaatat: ttqctatqct gaataaaaat attagattta acataaagaa yj7S0 
ctattgttgt tacaaaqtat tcttaaqaag agaaattctt tfeatctgtat ctaac . 
acaqacttta acaqtaaaaa taatttagat attt: aaga ta aCattaaaac abaaatatgc yayuO 
cagaaacttc tgccaaacaa ttattggtaa aatgaacttg aactatggta ctactaaaca 93960 
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aatcaaccac gatgtttatc acagaagcca aaatctttga ttggtc ga tgcaca t 94020 
tacta |a ta< aa aatcctggct tacagccta-* t-c i:acrr t u 

gttcaa c jcaaca tfctatagtaa acttgcsgta 9414 0 
t - itctgc t cct sag g tat " aacgaat gl cattct tc 

tatctctqqa aatacataat gaatctttgg otttcaaaat aaaaaca 

jtcttac a age aqaaatactt agcattctct ttcaacctaa gagacaacta 94320 

, aot t tacctaaa.q tqqactcS qq y .ri'j a aacctacatt taaat - . 

tgafcbt inert tttg ca gtcce 3444 
ttccattata aaatgaaagt gatgagtaag fcaaaacatgg agttttttga aaqttaaaat 94b90 
5 ju -1- t i qc.a atag =n^i r. = ' vh: ^360 

< , t - j a tgatatt « ttagaatgaa c atgtttt t V i f 

tacattfcaaa aaqcfcaaaaa fcaefcaaaaca gtaagtgtat cttacccaca eaetttggbt 34680 
tebctctact ccaaaaacca tegtetgaac aatgcattfcc ttcatctcct fceaatett > - < 
. i at acaaac egtactqett gtccaaaatg gtattcccga cct j 
; tact ^acaattttt ccattctctg gtgeegtcac fcggtaaacac ttcacaactg t 
♦ it - it ilia t -i t »t + i tttactgtga aaaatatgtg 94930 

tatgtataaa atcatcctca ggataagatt ggaggaaatt acttaaacta t tttag j * 
catttgatat acctgfcttgc tagagatact ttcctctaag aaacaagcaa acggaatgtt 9»C*v 
tatccctaat tettttefcafc qqqaqtggac aatgaaaatt actactttca atgetagett ssioo 
gr.atttetgt agtaacaaac tagtattttt aaataattaa gaaatataaa gcttgagata 95160 
attaaataca ttttcactta tgccctaqaa taatat: aaca cfc.gtgt.tcct aaaagatgta ~ r : :t 
aaagcaaact ttatgacatt aacttcaata gagaaatcat cgctaatttt ccatcctctt 95280 
saScfca ' tttaaaata fct ffcag ttcttttgat tetaefctaat attttccaat 95340 
tfcetcfca i -aa actttattgt sctatagaat gactcaggat gel 

acaaaaattt tagggctatc ttcctgcatg ctcaccccaa agataefcgat taagfcaggtc 95460 
attfctttagt aaccaaagat ttfcagtttfct aacaagcatc ccaggtgatt tcaatgtaga 95520 
tgtfcccetag accatfcaatc ttcttcctee aabtbtcata gatgaaaaaa fcet 
ttt:t:ctqt:a.g bbgacagttt ttgaatgatt ateaegttte itctgtatat cfcctccactt 95640 

ag gaaatactac tetggttgae afcett I 
ctaqaoattt ggattattag ctcaaaacat gaaaacagaa tetacatttt ctcattttoa 95760 
ctgtttgctt tacagaccag sgagaaafcaa cagagctcgc ccttagttta ttcatctttt 95820 
cagtaaaggt aagfcccacag qcaacctccc ttagtgggag gtctcaatca cgtfcctccac 95880 
! ggtggttact gggtgagttc ttcttcatt 
» gtc tttatttaac taatgatget tatatgegtt tctagtcatt 96000 
aoaatccaaa aqqaaataaa aatcagttfct agattcctta atgtcbaa.fca. cttcaattat 96050 
t t jca gttfcttgg t tg jc s< -a } *1 > t * t a 

aaaactagat teccactcta cattgtafcga gaaaaaaaaa cattaaataa aaatat t a 
- aqacfc x > t ' ' 1 « ttfcttttaaa tcttagatat tCatttcaat 96240 

ttgtaa atacatttta tgtefcacett cacatatagg aatatcattg gtccatccat 9bsoo 
rrgtgtca ttca jgtaa ttaatctcac ccagcaattg atacctgaaa accaaaaaat 9S360 
t i i uttaca tgcagtttta aactcgatgc cattctgagt 9S420 
d a gqaaaatgaa cagcatatgc attttcttgt ttcttgtttc 9S480 
3 tti ttcott ;tc cctctccfccc tccttcactc tgtcttagat tfcett » >654 
attaatcttc ttcctctaat t.ttca igafc. gaaaaa la 1 ' 1 

tctcccttta tctttctctc cttcttggtg catggactga aa-t-a^ a" a. k-cr t 
tc qacaaa atcattattg tttcatacaa agtattctta tctttca t 
tagctaaat tcaataacat agfcaagctcc atgaactatc accaaaacaa aagctaaaaa 96780 
i iataqta accaacgact la cttatgfc ttccctctcc tccagtctta gaeegtattt 96840 
;cca t qat attttctgaa caccttaggg tttctacata iraaagatag 6 

t aaqttottag tqtqtgattt actfctoagca cttgcctcca cctccccatc '6960 

i ill ctgaaaat c =cagt agto iaa -etc atccaagc i ' 
tctaat :"tg aatctaaaaa 97 0SO 

atgetctact tgaatatgag ttccctggga catgtgcaaa atg c t gag 9^14 0 

ij.tr tatacatttt fcafectcctfca gecaagtcaa gtgetgaact taaagagagg 97200 
acacaaacct gtgataaaaq aaatatttca gaggtgagga aggtagcaaa ttaaaaaatt 97260 
cagocc c aac ctstt jgt atgtgtgata aiic, ^ ag taatg 

aggqet atgtatttg aaaac tec tcaggbagtg act ) 'aatsasttc 97380 

itaaq * 1 tt 1 tctcaag g ctctt t j <ggg bqtag 

v a Hatct tatttattct tcctaccaat ecatgatgea cat uakqt tctgttttg - 
gagatata tttttaaata cccataaatg ttaag 

ja ctaagcttta aactattata tfcttatt t • ! 
ia taa« aaiaaaatgq ggaaataata atgttattcc atttgtaata tttggttaca 97680 
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tttatattta twaaqtatac gattatagtg atctaatcct ggtt.ttecca tacat tt >?74< 
tttctceaaa aca« : 

3 ,t icqat q ttt gc atgaaca 1 t 3-- 

it t aag s tattt ttaatccatg tggtaagaat aatttgcaga cctgggacat *.: s 
taagU - j *aa taaaacttat aagcaggtga aagtcttgct ttccttasat 97980 

taccata caatataaat tggttacaat tcctattgtt 53040 
^ r 1 i tqata<i y cacaaaatag aatgtcgtga agacttgttg 93100 

tt tcccactctc ccataatt t actct ag 
agaagttara cttcatttaa aturtcaat qataaqgaga taatatggta tccagaataa 9S220 
t tr t tttcaggt ac - a tacttti 1 aatg 

t ts aaatatata agtag agag ttcctat 1,1 ctatebtaat y t 

atg gactacatae ccctcattac atgcatacac aqctti aca 384 00 
1 t a acatttcc U_tgtaagg gfcaaaagtac caaaaggagt atctccagga 98450 
t t acctttetaa aacqaaaaaa aaaqttatq tagta it aa j 

, , , - ,ga > gtatatttg* tatta a jaaga tat 985 !( 

jit 1 t 1 --art'v.ti 1 utaaaa- t t n i 
. tqcttt tttaattttg qaggatgacc aecccfctttt ivw-jt <_ 

c gq tcgcc tgtaata 1 CCOggg agg s aa ^ «0 

?aqa agcct cc agcattggtg aaaceceatc tctactaaaa 98830 
atacaaaaat taqaogggog tggtggcacg tgcctatagt cccagctaca cgggaagacg 988bo 
ttgca gtgagccgaa atag ■ 
i :ca 1 aaa jttgcgccac gcaci 3 5 
atctcaa aacaaa; 9 9S "- )S0 

tatttgsctg gcaatagtqa tafcaattcag gcataattgc tacaatafcta aatcttaagt 9S120 
t 1 j-a tea taaatttcsc aaatgtatta agtaefctact etgacatttc 99180 

cttaatagat taagagcaac ccattctccc ttcctgeata ccattattac atttccaaga 99240 
tttafcagata gcetgggtgc cttctggata tgti 
sggaae ctgtcagaat ttctgtattt cttettggag gaagttcatt gcaatctaca .99360 
■ aa tasq tqcatsaagt gtetatataa atgfcacagts tatttaggta 90>420 
ctagacagtc acaggtctat ctaaafcttct ctctctctct 99480 
c-t-ctctctcc taaccocata tctatgqagt aaaeatacat ttcatgcatg tagtgtaact 99540 
atacatttca ccttataaaa tttgtatcta cataattfcfca taagaatgtt cactgtgga 1 
aaacacctaa aaaactttgc aaagcaatag atatattttg ttatattact Cttaai 3 

■r cta.cfcattct tccattaatt tgggaaatat ttattgagca ctattctaag 99720 
laagaa < caatqa agaaaeaaac tatetgatct caaagcattt ecattctatc 99780 
agggaageca gttattaagt aatcaaagag atgtataata tgcattacag gtagaaaaat 
tatatttaca aaaattagca tgataagtta atacagaatt atacaggcac u 
atagaatagq atggaaaaga acaatgtxr.c tactccaaat tggaacaaca aeaaati tg »9 

a taag t - gggagc taaa ..acaa aca 00 ( 

acctqtirt caagtaaata tagggtctct ggccattl 

t tgaaga fccaggcctct atttagtefcg aatggaagaa 100140 
jaaaga accaaacata aggaggctat atctagcatg aagaatttctg 10020c 
t getttgetag agtctaggta gcatcaaacg ggaagactga 100260 
ctttc c, tt qtctc * iaaafe< caataagaaa atggatctga ctcaaataca iOOi^u 

caactagtat tctcatcaaa acatgecsta tttgaaagtc actctggatg atatttaaga 1003S0 
ttca ca a a aaagctgtai acat X sttat:t ata tataataaaa 100440 

getefctatat atatgttcac ttttetgctg tttcatttat atatgagcat ttaagattat loo&ao 
statacataa gaacagagtc aaaacagcag aaaagcaaac atatatataa ac.ggcctr.ta .100550 
ttatatatat ateatatget cacatacata atatstatg g> ggcttct tctatct 1 100 0 
aagtctaatR fcatatacaca catatataqt atatatataa acacatattt 

,t:ataf lt « tatat tat atactctgtg tgtgtgtgtg tgtgtgtgtg tgtgtgtgtg 100740 
tatatattaa- tcttttgaga tagaagaaac taaccagatt: cttgacttaa aaaacccaag 100 8 00 
a-qatttaat - act agaaaccags aatgggactg tta 
ccacgtccct ctaaattaaa tttttgagtg gctcaagaaa gagcaaacaa tcttgttgat !!)>:;920 
itaagt - act tttgtcatta catgtttttg ttfcaaaaafca cgatfcfctgaa 1009SO 

aaa t - igatat - aaagcaaa aacaactgtg aacaaaaaga gaaaataaat 101040 
attcagta £ ict agattcaga tgttagaatt agtgttaggt ctttataaca 101100 

1 - r . > iq ^-aaatataga aatgaaaatt taaaaaagat 101160 

- . f tc a aaattatg tgctatctta aaattggatc aaaaatcaga 101220 

aataacaact tgtcagatgg ttttaagaat caaatggaca cagcacaata caaacttatt 101280 

3" 101340 

ataaacaaca acaaacaaaa cagagtataa aaaaatgtgt ggtgtagagt caagttata.a 101400 
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aacatgttta at.tggaattc ran tag m gaaaatg ^ -iq^ci ratn * l l -n 
saacriatagc tcaaagqtta ccaaaattga tgaaagasat cagctcacaa aatcasaatt 101520 
tctaaaaa rcca * tc tgtataccaa gaaaaectat actgataccc tgctgaaaac 101530 
,, K - .,■ jgcaaastct taaaagcaga ttgtatfcagt scafcttttgc aeagctatg 101640 
v -« - . 3 i >gr aattiataas gaaaagagat ataattgact cacaattccs 103700 
lag gaaagttaca gtcatggegg aagg gacctct 101760 

j it agagaqa igtgcaaaca jgggaaatgc c gatg tt taaaaccatc 101820 

a,lt gccccatgat 101880 

, . . - jgt ccctccctcs acacacaggg attatggfcga ttacaactta 10194 0 

„ n~ >e.t 3a, i-a * t L H a"t: ^ 10j. ■ 

aaatct cater tcctcacatt tcaaaacsta ateatgeett cccaacagtc cccco , t i < • 
ttaaetcact acagcattaa ccctaaagtc catgtccaaa tct atctg > -i 02120 

agtcccttoe acacacqagc ttgtaaaatc aaaagaaaat tagtcattfct caagatacaa 1.02180 
atcccaaatq ggatgaat.tg gctaaaacaa 102240 
aaaaa f »! g aagt ttaa a ctcaaagt 102300 
eacatieaga teaeaetgat goaagaggtg 10236 0 
aqctcccaca aecttgqgca qacctgcccc aatggtfcttg eaaqgtatqg ccccctgacc 102420 
tggctactc! rao jctggc ittgagte c tgfcggcfctfct ccag 1 J 

t ,aat ctaccattct gggatctgga ggatctgtgg ccctcttctc acagctccat 102540 
t&ggtagtgc cccactggga ectetgtgag ggggctccaa tcctacactt cccttgctca 102600 
f-tq^actarjt agaoqttctc caqqaaoqat. cetcccttgc agcacacctc tgaatggaaa 102660 
tctaagcaet tatatacatt t ctgaat L aogtggaggt f agtatt t gtgtaeccac 1)." } 
catgtgqaa gctg< aa< 3 cttagggeat tatotg > l> 7 ' 

ccaagctgta tgttgqcccc ttttagacat ggctgeaget ggtgcagcta ggatgeaage 102840 
tqa-aa tgea tacagcagtg ggcfcccaggc ctgcaaaacc atttttcctt 3 02 900 
ccgaggcaac caggcctgfcg atgggagagg ctgccttaaa gstcactaac attccctgga 10296Q 
aacattfcttc ccttgt 1 g.qattaaaa tttggctcct cattcctfcac acagatttct 103020 
ecagfcggget tgeattttte ccaagaaaat tegggtttta tttctattgc afceafceagge 103 080 
tgcaaatttt ccaaactttt atgctcfcgct tccctfcfctaa acataagttc caatttcaga 103140 
ccaactttct caaagttcaa agttccacag atctctaggg aaggggcaaa atgttgccaa 101200 
tetctttget aaaacacagt tagagtgatc tttgatccag ctcccaataa gttccttgtc 103260 
ccc&tctgag accacctcag cctggacttc atattccaga tcactatcag cattttggtc 103320 
taaagcatte aacaagfccfcc taggaagtfcc caagctttcc cacatctfccc fcgtcttcttt 103.130 
fcgaoacctcc aaactgttcc aacctcegcc cattacccag ttccaaagtc acttccacafc 103440 
tfctgaggtat ctttataata gtgccctact acctfcggfcac caa ti » 103300 

ttttgcaetq eta a 103560 

ctgattcata. ctttcacatg gttggggagg cttcaggaaa cttacaatca tagtggaagg 20 

igaagtgc aagttgggga 103 S80 
< ftaaacca tfcaaatctca taagaactca ctcaet.at.ca tgagaacagc 103 740 
aacccccat gatccagtca ccccccactg agttcctccc fctgacatgfcg 103800 
■ atg« aaattataat ttaagatgag a' tgc 
tcacag » jgaaacatt ttttttccag gagaatagfca aaaataacag ccaagtctgt 103320 

, t g S .tat Jtctt at t taa gt ctgaaaatta 103980 

,at.at t:t caaaaai a agcaa taga 101040 
a aaagcagaaa gaattcaaca agag agact caactatags 104 0C 
aaaatactaa aaaagttctc tgggctgaag gaaactgatc taaaa.tataa gcaaagaagc 104100 
acaaaaaqa ! j ctga jdda^ fcaaataga g a taaataas J 1 

aaacatgata aaccctatoc tatatatatt fctacfcoaaat aaaaaagagc cttgactgtt 1042 HO 
stt ^ < stti latagcgttt ttaataaatfc caagagtata atatgaaaca lC434y 
1 , x iaqgtas i aaaataaaa gtgttgtgafc gttttcccca 104400 
taqi f ;o qtg q.daJi tatt nt ra ~^ t.aaatl ^ fcatg 1 

3tta1 1 fctcj taaqttaac cactaaacca ataatattga gafcscataaa ataac iga > 1 
tacatgai 5 ? - gactat ttgafctaaaa fcaagagaagg caggaaaaga : 

rag -"i aagtaagtag caatatgeta gacttaaact gaactgtatc 104640 
t taa atqgattcat caccatacta aacatacaaa gattgtctga 104700 
icaaaa g Caa aga -ootr.-aaac atatgatgat tacttfctaat aaaattgtac 104760 
atafcaaasrta agagtaaatg ataaaaacca atatgetaga aaagtatcaa ccaaagtaag 104820 
aatoatatta atatattaat atcaaacaaa tgataatttL agttagasag tattattaga 104.880 
oaaaaagags 2 rata cat attaataaaa «ggctac~t- aa- gaaags tgtaat 
qcaaatgtqt ctgaacaatg ataqctgeag ctggctcata ctgactcaaa ggagecaatt 105000 
atacacatct tttqetaata caatgtctcc tgatgacacg ttggtaactt gaaattgacc 1 1 " » 
atattgtgag aatttacacc atgaaactca gcaaatttta caaatcatgg ttgttccctt 105130 
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cccttttaaa aaatagttgg ttgt a;: aaaa tttaecagea tgcctctttg cataaaacta I0bl80 
staat&catc ttcaaaatat aaeagaaata aaagaagtaa gcaatecacc atcatagttt 105240 
gagatttaag cacaccgttt ccaatatcca atagaaaaga aatagaaaaa taaggatata 105300 
ataira g atta laccaaatt a jtttttta tattaataaa acactgtctt 105360 
cavraat* .:a ttoattccaa gcaaatetct accaatctca aaaaattaaa 10.5420 

gccactctaa gtatactcee tgaccactag acattgctaa cagaaaataa gbggaaaatt 105480 
eaeaaaattt ttgaagttaa gcaacccttt tttttttttt tttttttt 540 
J j 3 g C c 5 i gctcac - aacct c tcctgggt 1 ' c ^' 

etc 3gccat tga jt getgga t acag a« gccaccat 10 f 
ccca i ti ttttttctt gtatttttag agaaaeggi gtttc aegt LOb 2 

gttagecagg atoqtctca.a tctcctgacc tcggcctccc aaaagtgatc cgcccacctc 105780 
ggaetcccaa aqtqctgsqa a a j f gagecaeege acttgqcaag caaeacttat IO5840 
aaataactca tqaqttaaaq saaaatataa tataaatgag aatatgattt gaaataaaca 105900 
ataatggaaa fcatatattaa aatttqtggg cfcgatgctgs agcactgatt agagagaaaa 105960 
aaatataact caaataraatt agaaataaaa aact:qt:i;qga. aatcaattat ccaaatatet 106020 
aattcaaqaa aaaragtaaaa cattaaatga astctaaaga aaatagaaaa cagcaaataa 106060 
r ra^i > i> ^itaa' acaat a-jq^ lit . a f ^ \ t , , a i^j;0 
aggataccca attctqttgt tacegggcat ggatgtgacc tatactggca tcaactttca 106200 
fcccfcfccatca gcaaaattat cog » ' ?c 106260 

cteaaatctc catcaaactq ttcttgtgca cactgecttt atccttattc tgtattttcc 106320 
ttcaageeaa gtaaeettqg I a q t i <. y ctgcgtaaaa atggactaec lOblbO 

uaiqaqa tcacteaggca cttg it aatc sx jgggc - L ga .6440 
aatcacqcct atattcccag cactttqgga ggctgagatg ggtggatcac ctgaggtcag I06S00 
jaga t-tagcccgac aaacatgfccg aaaccccgcc tctactaaaa ataeaaaatt 10656G 
agecaactgt tgtggcacat gectgtaate ccagctacgt gggggcgtga ggcaggagaa 106620 
i I i aacccaag t 8 gecat g< actccagc 106680 

ctagacaaca agagc&aagc totgtctcaa aaaaatataa taataataaa taaaaaafcaa 106740 
aacccaetgg aaatgaaatg ggataaattt gaatccttac tttatiatgca eagacaeatg 106800 
cacacaaatg ccaggtagac taaagagtta ggtttaaaca aatttaaaat aaataeatat 106860 
atqtttcatt cttttata.at tttttaatta tetgetatat atgatgatat gtcattttaa 106320 
cttactatta tctfcagtgcc atctatctat aattatatfct. attttataaa tatatttatfc 106980 
taa ate aaaaaqg a g i »».gi taaagcaat ttgcsaacag 107040 
aacatataca cattaaaact ttgttaatta aaaattatat ttgtgaaaaa atcatatata 107X00 
caaaatgtgg agaaaaefcea actgaaaaat tattcttaac acaaacaatt ettgeagtaa 107160 
i i aacactatc taaagaaaaa tgttagagta ggatagatca tttacttaag 107220 

, ttaceaataa ttaaa iga taaaaattaa igaaastta 1072 8 t 

tttttttgacc aattttaaca caaasatgta aaggagacga taatcaattt tgctggaaaa 107340 

- < taata taaacactat tattaaataa aactgaaata taaatgacta ttacttcact X074OO 

c ttagcaataa agaatcttaa aagtactcat acgtaagttg acaaataatt 107460 
tcaatttttt aaaagtaaca aataataatt aaagattttg tgaastaett aggaaoagag 107020 
tgfcttattcc agcattttta ataatggata taattagaat atttatgaaa attgtcaaat 107580 
it taaaaattqt ggtttgggba atatttaatt atgrgcataa 107640 
aatttata t if aag g aaagtcagca tatatttt n^t s , oy u ^oo 

tgggc 3.8.! aat jatg ti f ttgtaa „ 107760 
it ttag . i atgetc t t tat t t tgectatgae tccttttatg 107320 

tta sat agt agegagacat tatggctcac gaagtctaaa atacttattg 107830 

tctggctatt tcacaaaaaa ttfcgagtgcc ttgggattca ttatttcaga ttaaf ' - 
aacttaqqac accttcacaa r. aa aaccagg tggccagcca tqgtggctca cacatgtaat 108000 
cccaacai gg acta gga< atccccttg, j- a gagt ^ q a 

cctaggcaaa atagcaagat cccatctcta caaaaaatta aagaaacaaa btagttaccc 108120 
t , Jqcac acacttgttg tcccagctat gtgagagg i ^3' * 3 1 LQ8180 

; ;ag< qt tt jat !c agtqagcfcaf, gatcatgtca ccgcactcca gecgagagae 108240 
iaacaggaaa acatatgttt tgaaataaat 1083 00 
aatttcatag aggcatttag aaagctgacg agacagtaaa gaattaccat aacatatctt 10 a:* so 
ratal uatca iaaccca«aa qqaa a ttttci a gtgggcafc li»8420 

ac a«gcttgctt t 

aattcaaaqt tqgaaaccta aatgaattca cccacaggat aagggagaac tggaagtaaa 10 3540 
ccacactctt cttacaqqaa cccagstttg aattget ag igcaccaagg aatt lag j 
sacaaatttg 1 gt gtckcacact gaaagttctc ctagccaccc agaaaagata 103680 

3 ~ gattttt fete taagca ccaaattatt att < 1 

, , , tataeggg laagcacc tagctaccat aaacfctcafca aggaacaaaa 108780 

- • tatttg atattqqaas aaatatatac agactataat caacaatact aattctgttg 108840 
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tctaaatgta agagaaaagi ttgacfcaatg 
gtagcagatt ttaaaaagaa ccaaatataa 
j . vi ftastai C39"5 f ia„a. 
aaaa qaaataatac aggatgcaac 
agatgageta agagtcaarg ag i a 

iaa , t i>i sicca attaatata.t 

3 r.acacct statgcat a taagqaatat 
ttgttagaga aaaatattaa tttaaaagca 

ig latagc agacgccacc aggfcattaat 
tatatagaat tctatataca gaaataattt 
tattttattt tattttttga caagatctct 
tttagctcgc tgcgaccctg accccctggg 
gtagctgtga ctacagtcac aaactaccte: 
. aggt.trt.tr gccgi ar.tgc ccaggctggt 
5 - z L m-attgca 
taaaatttga gagaatttgc caetataaat 
cagaaaactg aaactagatcc taaatar.aag 
tg tgttca ;qtaaatata 

attaccttac at.ggttttaa ataeaaacat 
eatga casta g !:.aggt.aaac tgtgagaagg 
- jtgtcc v qaaaaacag aaaggtatta 
tcttgcttaa gtcagsattc ccagttattg 
atatgttgcc sgatacac.tc ccaatcagtt 
tctagatagg ccagatcaaa tcatttgaaa 
aaaaagagag ggaattctgt ggaaagcagc 
as. to tr. coat ttcfcgaccac ctgccctgtg 
attccttgag gcaatttatt taaaaaacaa 
tttttaagta ggtagatagg agattggfcat 
aatcttctac ttctactfcaa gctte.ccgea 
ctttagfcaag ctaagaaggc atatgctatg 
ccaatttata tgtttaaacc taatfcaccaa 
gaagfcgatta ggtcgtgaag gtggagctgt 
aggcaccaca gagctgectt gtccctttca 
<>" ctcaccaaac 
gactttctag cattcagaag tgfcaagaaat 
aataatattt tgttgtagca gcccaaagaa 
tgaaaa a ittr.trgc a 
attatatfctt acaaaataat gtgaaagttt 
tgoaaatttg tatcagtgaa ctcatataat 
r.tataattta agfcaaacata fcfcctactcca 
cacaatcccc ggccccttcc gcacaaaagg 
gtttttcact ttcaaaattt agate cattt 
taagtaaagt aatccattas cacaaaaaaa 
aaatgettte ccttotggtt attattatat 

t t a ttc ittqi t i a 

tcttccacaa aatcttocta ccaacttctc 
tatataaaga attatcatat fcgattacctt 
qctttttcca tcagtgttaa atggcatctt 
cgcccctgtt ctattttccc ttgcr.cctac 
cafcetgtcao tttggtcatg aaacttgect 
gttacttcag tetattcaca gagtgacaag 
tgtgattaaa attcttctat gacttcactt 
cttggtttgg gaacccctta tctggctett 
ctcccatgta tttactgtge aaagfccacgc 
ttcaaaccu ttttttectt agafcecttta 
ttacgacaga tttctgatga ctggctttgfc 
tgtcctcaaa gtgatccact cattctagtc 
aeactaccat ccccatctct attttctctt 
ttcacaatgc tataactatt tttgttoatt 
tgtaagctcc ccacaatfcga agaacaatgt 
aegtefcaggt ctfcctcactt cagatacact 
gtattgagta ttattgagat aggagatggg 



atatetqagq aaagaaatta taacaaagta 108500 
tttctaaaaa tgaaaa&acc cafetttaatc 10S9S0 
agttgtaaaa agasctcgag gacaggaqqq 109020 
atggagacac acatglrgugg aaaatacaca 109080 
agecagagea atgtt > i i-ttttaa 109140 
ccaagaatta aaaaattcca agcagtaaaa .1.09200 
gcagaaaacc aaagagaaaa tatctcaacc 10S260 
gtaatggtta gatfctacaaa gacctctcaa 109320 
cacttccatt tt.eagga.aga a.at.aactatc 105380 
tttgagaata aagttttgat toafcaaaatt 109440 
attgeccagg ctggagtgca gtggtgtgat 109500 
eteaagtggt ccccfcgcctc sgccccccaa 109560 
fcctcagctaa tttttgtatt ttttgtagao l 20 
ctcaaactcc tgggctcaag caatccactc 109680 
ggagtgagcc accgtgccag ggefcgattaa 103740 
a - attaag gagagaaaaa agatatattt 109800 
gtefceaggat gaaagaagaa acgaaaaaca 109860 
aatgaatact gactataaaa !:aataaaaat 10092 0 
gtafqtgtat a< icccatat acataaaaca 
attaataaaa ttaatgtctt ttaagttct.tr 110040 
atgsgctgtg acagttttct taataagtca 110100 
agtcaaacta atctaaatgt cggtgagaaa 110160 
cjactt taaac aagctrga.t-ca ttctaggtas 110030 
ggtctgaaac atagggctga ggctcctctg 110280 
ttcctttcct gtgagttcca tcctgtctgt 110340 
gatttcagac ttgettatet catgctcaca 110400 
aacaaaacaa aacaaacaaa acaaaacctc 110 460 
gtcaatcaat taattgactg atagataggt 110520 
ttgaafccctg agtgataaat tattattaga 110580 
otctgaatac atgcaacctc cccacaaccc 110S40 
tgtgatagta ttaggaggtg gggacacfcgg 110700 
catgatttgg gatgtgtgcc tttatagaag 110760 
trcatt:qqaoa acacagccaa aaggcactgt 110S20 
actg tctg ctg< actat cttgctgtta 1108S0 
acat-ccctgt tgtttataag ctaggcagtt 110940 
aaaagtctta gasgtgecca tfcaacatggt 111000 
tat-ttcataa gaaagaaaac accatataaa 111060 
ttatgggcac taattttccc ttgacetttt 111120 
st< gattcc acattgeact atttcgatgt 111180 
ctagatgqtg efcaataefcet atcacaacaa 11124 0 
aaaactgatt aattacaagc t.gatatgttt 111300 
qatgatgttc aggttattgg aaaaaataaa 1113 SO 
:, jgcccg ctcacttcct agtgagaagt 111420 
ttccaggtga tacgtttgtg cccctaafcfcc 111430 
v.at gtagaaaaca aggatacatc 111540 
acaatattta ctctgtgaat atgtttacta 111600 
ttctcttcaa afcagtaefcta aaattctggt 111660 
ttgattctgc ttgtaagaaa aagatatgac 111720 
taccatcttc aaaatcttag ttcagatcat 111730 
gctaactagc ct.ccagtcct ctactctcct 111840 
toattcttgc aaafcetgate atgtcattcc 1.11900 
tttactcatc cagcattgafc aactcct t:t:c 111950 
gccactttct cqgatctcat catgttaaat H202 0 
tgaoctattt gtttatattt fegttgagcat 112080 
caegggttat ttcctcctct tagaataatt 112140 
ctcatcttte aggcctctac tcaaatgttc 112200 
cccaagacca agcccaccta atgtctc i 
aggccctact ttacctectt oacaaaattt 112330 
aggttttota tctatctccc cacatcaaaa 112380 
ttttcatagt tcgtggaaga attttcatta 112440 
ttcctgtctg cttttgttct aaccattatt 112500 
acttggacac tggaccaaat tgaggatfcat 112560 
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ccaaaacagg tctgs g t.gga a g c c c c t c c c 

agtttaccat fcac tggca icacccagai- 3gg tttccacag t 1 ^ ^ 

acaaccqqaa qttaccafccc tcctcctggc aacttcagca ttaacfcacct cttaatttcc 112740 
atataattaa aaqtacatat aaatatgagt gcagaactgc ctctgagctg cfcactgtggg 11.3800 
cacactgcct. ataaqtagcc ctgcttagca aggagaggtg c t > t; ac 112860 

tgccacttca acaaaaattg ctgtttaaca ccaeaggctc • acecttgaat tctttactgg 112 920 
acaaaaccaa oaaccttcce aagctaagac ccaafcttggg ggcttgctgfc cctaoatcat 112 980 
t i f ggtaatgat tea tec et gagttctaa 1 3040 

tgt gacacaactt taattt i m f a aatcgaat 113100 

ttg gcccaagcag 11316 0 
tcaaa tat j t jgqc ttattaa H^ 1 ^ ta aa ttg 3 ] 1 J 

gcacagaaac atttttttga gatgtgattt - taaaat Lo^,ag^at .gv -tc*-n 113. r 
tttttctcafc tctagattaa tgagtagact aagecatcat atetaagtat ttgagtttaa 1X3340 
acaatgaata cttcatotca cgt'ttacaag tcaattaatt gccagttaat tttgtttaca 113400 
aaacactaca ttqqtqaagc tttaattcat tagactttat tttacaattt aaaattagtt 113460 
t-rnot ^t.qq , a ,_t n g cati atla-3 a"vcna„ tttgacatgc eaagtcaaga 113520 
7 a-? -tf c j t 1 11 < ^ 113581, 

acaaaaaatt tt.aaaaatta ectgagesgg cegggagegg tggctcatgc ctgtaatccc 113840 
agcact:tt:gg gaggecaagg ccggcagatc accagatcac gagg-cagga gatccagacc 4X3700 
atcctgacts acsctaacac ggtgaaactc cgtctctact acaaatat a asaa 1137&0 
gggctfcggtg gtgg t gi cae » a gj « ' < j 1 

qaqaaacagg gaggegqage ttgcagtgag ccgagatagc gacactgcac tccageeegg 113 880 
j j tccat ctcaaaaaaa aaaaaaaaaa aaaaattaca fcgagcaaggfc 113940 

!g aat< -ctgetaett gggatgetta ggtgggagga ctgettgage ccaggaggtc 114000 
gaggctgeag tgagccatga ttgcaccagt aegctgeage ctgggtgaca aagtgattcc 1 14 060 
ctgtctcaa aa ta * itact a caaastcaag tttttttta 3 • « g t v 

■ ■ a aetactggta aagagtagga atgtttttac tataatttga 114180 

ggaaaatagt tatataattt tggteaaagc taaaaatcaa tattacttaa tattttaata n.4240 
atcttaattt acctaatttt ttcactttca aattttaagg gggcattatt gacatacaaa 114300 
caci-aacc-a at-.fcacttatt attqacatac aaacatagaa efcaafctaett afctttcaatg 114360 
teaatatatc tfcttaactgfc tagttgaaaa gtgfcttttat tcaaatgaaa taaatcatga 114420 
taaaattata tatttgggaa atccttaatc aaafcttgtgc tagattgttt tggtagacta 114480 
aagttogtct ctttgttcaa ttattetatt tfctctaaaat tattttgtgc ataaaaaaca 1.14540 
gtagatafcta ttttttaaat agcctacttc taaacttagt aggtatcaga atatattata 114600 
aagcaaaqct acaaaatcaa tttggaaaaa astaaagaaa atgaacaaaa cagaaataqc 114660 
ataggt ittttgcatt aaatttcttt cttatcttct cactgatcta tagtaatact 114720 
atttattcaa ta tc 1 tg gctttggtat igggga t t ?. ,14780 

cac&ggc < 

t jtca gttti acta tgcttaagtt ttgcaaccca ccaatacagt atttttgacc H4?oo 
' tcacatagta agcagacccc tgaagttcaa gaaaatatag 3 143*0 
t'caaoqo tcctatat ^catatatsc gatatgatct aattagcttt tcaaaataag 115020 

aaatattcaa attattttat aaataacatg agaataaaga tcatttcaga agtaacatat 115080 
atacctttgt aaacagagta aagaattgtt taaagaaaca aactctagag acaaagcaga 11514G 
atagagatta tgtcacactt aataggcatt tgagaaagaa aaagaaao. '1S200 
jg fct aggca ggaggattgc ttg <T iB^bC 

ctgcaqtgaa etatgatege accactgcac cccagcgtgg gcactccago ctcaggcaac 1133 2 0 
i, -i ( , ac --ii tacaaaca aacaactcaa cagtgaaaag 115380 
■ iaaga aaattccaga accataaaaa gcagatagga gaacagaoga tagtcacatg 115440 
H i qaataacaag tatgtcataa ttaqagata.s aacaagaaac tatcagaaca HGSoO 
:ttga atagctaatt tetaatgeca 115560 
tea aaa aaacgaactc ac criCl l l tgtaca ^^hu.ntj*'- c.c 115620 

tacttgtg- - - , . ixx^x^r HS74C 

ttfc cc&ttatatc tgvagatttat gga L15S0{ 
j aa it c 5 -ta gaaaatataa gagaagacaa ggtgataact gtttagtgca 115860 
; , < tg iga a :ccaggaaa ctctaacatt tgtaattcca ttgtacatct 115920 

gacct.at.gtg tcctaaactt gaatttac. - * jagttt ja aagaatattg 115980 

ctttttcctt ttctttcttt ctttctttct tttttttttt tttctttttg agatggaatc 316040 
tccctctgtc gece , 1 igggca g gca astctc agctcactgc aacctccgcc 116100 

agctgagatt acaggcacgc 116160 
iaege ctggctaatt tttgtatttt fcagtagagat ggggtttcac catttfcggte 116220 
aggotgatct cqaactcctg acat.ggfcgat ccacccacct gggcctccca aagtgfctggg 116380 
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attacagatq ".qaqccacea tgcccggcct ggaagaatas tcact t et tatta a t 

, CC aatt » ttt tgaaaaactt qgcta gtts aaatgtcaga iga f ma U 0 

gtgttetgtc aaatgttttt tctcb.ccttt ttattgtttc attttfctgat gttcagttac 116460 
tttatttcct ctqaqctatc tttttatgac tccttat&at tttaagctaa aatgcaatac 11652C 
ttttttgtca attacatcat cccctttcca tgbaotatgg tttt.gt.gaag aaatgggtaa 216580 
igttaactga gcacgggata gattgggtgg cag< ;tc ggcctagg 116640 

ig lac t 11670c 

agcaaaaqac tacagaataa acaaacqaqg attaagcaaa taaaagv.ggg aeaatgtaga 116760 
ctagctcaga tcttagaaae caaaggccac acatgaagaa catttaocaa tctgettttg 116620 
iacUfcafcat t jgaactt ttctaccta agaataattt tagttagcaa tacttagata 13 5880 
tttcattttt aqtttaaatt acatgtaggc aaaagagtag cafcabgcatt cccaggabat 116040 
gcctaaattt aaaafcaagca aagcttqcct uggcagacgt ctcaggctcg cgccatttct 117000 
gtgggcattt tctctacccc tcctcttata gcactcacta tagcactcca accagcagat 117060 
;t.atcci < igc iaacc ccatcttcca gaatcacttt gttctatact; tatcetcate 117120 
aacatccabc tctaccotoc cccgeccact gaaatfcgfctt cagggaagtt gtcagatgat 117180 
aataactcaa agtaaattat qaabaatact aaatttaaet. accctaaaat atgtabtcag 117240 
tgtatttgtc attccatgta aatgacagat cggttgaaat tat.agf.aata ttaatatcaa 1173 00 
cacgtaaagt attttaggac, aaqat^agac attaaagcca attgggccac cgcacaattt 117360 
aaatcacacc atatagafcaa acacacatac factatctct gaaaataagg gggtttgggg 117-120 
gagcaaaggg gaattctbat ttatcacact gaaaatcaaa catacaatbc aggatttfcag 117480 
pfcacr.ai-.tc fcctttctct gactgfcaatg gaatccatca atctctgatc tataaagtct 117540 
aataacgt ttctqcactc taaatcteea ggattaaaaa acatgtctcc 117600 
ica vac att tacttqaaca tgfcttcagta gagttttaat ttattcactt 117660 
taatcatcfct: gcaatfctctg gactqtqgcc taatttcata tagtacacaa ttgttagacc 117720 
ctaaatctaa aaaafcctgcb tggtcataat atattcaaaa ccttggtcat actatatLLc 117780 
aaaaaggtga aattaggtgg tacgattgag aaactgttat tttaaacfctt gtcctgtaaa 117840 
tctgacccaa ttcfctagtag cctgcagtgs ccccctgagc cagactgtta aaacaaggag 1X7900 
gcaattaacg ttcctacaca attggaaatg ttattgtaga caatatatttg cat: Oagaaag 117960 
gttctatgta gtacccaata tattaaaaaa agaaaacaaa tagaaagctg aaattacaaa 118020 
ttattcctgc tggctafcaat tctttcttag taatgaatag tgtttttttt gaagaaagtt 118080 
cactcttaac agagcagaag taatgctaaa atgttatgct gttgaataaa gcaga |tg 1 > 
atagtattca aactatcttc tcaatttggt attcagtatt caa 1 
gaagcaaata ttgaaatafca tgtqagtatt tttcatgatc aaagctactc tgttaagt.aa 118260 
aaatttbtta qatatggtag attaatagaa ctgafcggaca tctcgaacta gtttagtttc 113320 
agaaagtatt tggga i i ggaataaatt aggagtctga tatccactga aaattcatgt 118380 

I tc : jg - ' rattacat gtgctfcttat gaaaactatc t 1.8440 

tact at icaa agttgtgctt tatcttttag ga n;aatca gatttatatc 1 6600 

attttcacca caaoatatat agtgccgaag ttcaattcac cagt ' fata a tea HSObO 

trfaaacaca c-attgatqaa aaataaaata aaagtgaaac aagtcagcaa taaacaatba 318620 
tgfcaaataaa atgtttaaat cactattgtt taatfcatcac atataccttg atgtactcta 118680 

, t caat 1 ' att; caacttttta ataacttaaa ctgtttatta aacttgecat 118740 
tgattcttqa ttfctaaagat taqaaataaa acaaatctcc ctaatatgao aaatggtatc 118600 

atg{ lS g C t gg , ;atgcagg bat.gaaacg iagaaacatt cccataaatt 118860 

icacaa agaaacagaa aaagatgtct tttacaacag 118320 
5.tt.gg cattgttctg gaactgttfcg jgttcca 
taattacaat atttatatgt icaagga t aab.bgbbbtc tcatt f t 1 ' t 

atatsaagtt tacaagecaa aaaacaagca afcaacattag aaaabata&c tgaaaataat 219100 
tcaacctttc aaaaggtatt aaacatattt gaatattttt taaatta a 1 « 119160 

ctataagaat atatctgetc ttattttcta gattgg iga tg t\ tt 11022( 

atttactaat attcttcag I ccctagaggc tabgbaaagg tcactcaabc aaaatttctt 1192oL» 
- taagt < aaatttts \ iattatga a a.ata gba attcattcag ttbaaaaabg 113340 
t.tta.c ac a ' laca taactggtta cctatcaaaa acta >~- «• t 119400 

rft - ) Ua tat aactaa qrcaatgatat aattaaattt tattatgaat 118460 
aqaaa ctgag ?tcagaaaaa aactcctaca ttcatatbca cfcactccaaa 116520 

agactgetc 1 iaaa „ac atgttafcata i r a abet eta <"a 119S80 

, » , tatt gtafcafctcaa ttgggtttca aatttatata atatttttat n.9640 

tctqabaaca caagtaatac ttgtctacaa gaattctaag gtcatgacaa tatcagttgt 119700 
aaataataaa taaattttta tttacgaaaa gabaaaatca tatttgaaat aaatctaabc 11S>7&0 
albalgalbt aatqgctttt attqactatq tatattcaca tccttcttaa tgctttcaca 119820 
a tcattt tgottatacfc actaaqcaaa aaagtaaatt acsttttatg ataattacaa 119380 
gat catagtfcttt cagaaatgtfc tattaaaaca ttfct i 
itataatta tgatgaatat ttagatatac cattcaaata aggttcttac 120000 



WO 2006/0627 16 



PCT/US2«05/<J41664 



47/64 



attttttaaa ctcaacaatg tcaaaagcca ctcaattgtc asgttacags atactt < ; i 
acattttcta aatcaaattt ttafctactcc tgtgaaaagc atcattag- atijtn.t . CU> 
« aaqa qtctctttta atcttaectt ctgctacaca aatagcccat 12 ^0 
i ag tctttta agagg tt 120240 
tctgttc C aaca ccagt trt ccrcctc caagaattgt gat: t: agtgca X20300 
actagatgct ccgcctatca gaaacttttg 120360 
.-aaagtaaat aaaaast;ca.a ccacaaycca caaqcccaqa aatgecagaa gttaaaccca 120420 
, 1 r i-a ic i:j arr~t gttgtga :q ar i.ggi UtU t t 1 
ta *a ttctccg etgqsaaacq - < itgt tggtatgt - aaatcagc ] 20b30 
f , M , tcatai'a i - as ttt ^ t<. t t -44 ? at 1 ( i 
aqt.:g ataaa Dctcagaaca qgaaataags gaaaca.tr.aa jag i 1 

tcagoa « icagacaat gfcgtacaaac tttgccaaga 120720 
taca aggggi -'^ ttttctagca atttatgaaa ttagiattt " 

ia*t ttt itat j l gaagca atggctcaet t - ga / iai 

ftaataaT - ■ ■■ saattgaaat qctgattttt aaaactttgt attgtagtgt 1.20900 
, > , , i- a to a i * it* ^ H i a t j 1 

> , - c t tK u " .1 a t - I 



ttttcagtca atacgcctc — — v.v>.~w — - . ., . 

q , a.q acat ja 1 tatt 3 c 3 g ttCtg a to t itgaaaaag a 

n < t i H 'ga HUt , i « t <J' 17 a f.tU a. '> >' 

c ttcttattgc gatttaatac tccacttttt 1212-au 

gaatagttca eattttattt atctgtgtgc ctgttagtga gcattteagc agattit at 12.1320 

taoaagctga tatqaataqt qeaqctatgg gccatatatt aagaggtttt aggtaaacac 12:138 0 

tec ttt. tetqq gt ica :tt t< ftgaac ctgq 1C ats r{ tat tt 121440 

t t , , jataaaatta gacaattttc caaatggatt ataacacttg acatcacttg 121500 

aeatttctat cagcagtgtc caagttgetc cataccctca gagatacttg gtaatttfca* 121560 

tccttgtaat tttag t 1 i - jgtaaeac i a c^at tec t 3 ^ 
aattttcctg atgactaatt gaaafcgtgag agatccctga tt 
;tgc qgcttgccag tca< 

i - a.aga tgcaccggtg egggaacegg agtgagcgct tfcegggctet ggcctcacag Ui&QQ 

r \ ] qggtgggtgt ctgegatate cgaagcccaa gagggegtaa gt: taeagaga 1 G<- 

r* -i c tgcaaatggt ttatgtgtta atcagctcaa caaaccccct 121.920 

tccttatctc at:qaqt:aqag ggacagtgaa atagccctct atatceecag « «1M0 

ghgtcccaaa agaateggafc cacaeggggg ctcgagggat gagggcaact ttttactg 12 

tga^g:a?q.at aqctqteagc aaqatqqaaa gqqaaggtga cctncgccca gtgtcaggcc 122100 

teecagtggc cagactcttc tccacccgtc ccfcggceaaa ctcccetcgg agtccagatg 122160 

tccctcctcfc ctttctctqc tqtqtcattc cgccatcgea ggcctgtttg tcggc-tgcc 122220 

tctccgtccc ctcacttgta gqt.ctcttct ggagcttgga gtttgggatt tatatggggg 122280 

a acaaa g 3 S aaaagg caacattttg jgtgtgaaa tgaaatgee 122J40 

tgt.cct.cati i - a ttcagg jaggg ggg ta.gc ttggggacca i2*4«o 
ccctcttcta cccagtattt. ccc irguctcc tgcccttaac atgaagttga gaaactttco 
■ ag ataccctctt. tggtaaaggt tctattcaaa ted ttg 
t\ ttg tt tqtctttg acta attgga } ja ftctata 
taattactta ta.tattct.aq atataaaaat aatcttatta «L gtatta taa.ata 

t.c tttctattca gtattacatg tcttttataa taataaaaag 122700 

aattcctcaa ttttaaaata gagoaaattt tcaatttttfc tctatgacta gtgcattatg 1227S0 

tgtcctattt aatgaaagct fcgcctagtcc tagaacacaa tgcttfctctt ctaaaagaa - *2 

fcatttfcatct ttcacattta agacctttag as lactgta a tgtctttt gegtata 1 li 3C 

taataaaaaa atecaqatqe atttttaaaa tagagatatc caattgttat agcattattc l . ' ■ ' 

aacciaaagta tr.attct.ttc ctctgtactq acatgettte acctttgtca taagtcaggt 123000 

, i , ctcttcttsc tgtaatagtt t -t tti tas 12305 

acttttr-,. t ttgg ttt, Kjttat ttt ta attq tt 123 

tcttttttaa tttcatattc taaataatta cactgtttta aaatttgatg agtctttctt 123180 

tac aa attctac U tgt agtagg - aagtttgt aatttc • a ! 

ttttt tta tgtttttgfcc tgactattcc a f } 11 
attacatctc ccatt.at.aaa tgtggatttg tgtatttccc 

tatatatttt. aqqqcta.tqa tgatgcttgc ataegtattt agaattgf ja 1 «tc c.t 54 
ttgcattogt cattttctca tattaaatgg cccaccctaa ctctaatttt gcttccaatg i.jaao 

l-qa t-uta- attttattt atttttattt ttattcttgt aataaaaata taaggaat 2 ' 
-• - acatttg ttctgaqaaa aataagaaat aaa 
t a caaeo aaattcgaat tetgaactat catfcctgaag fcfctaatttga tttaactgat 123660 
aacacatatg ttgacatact agatcattta aacttcttct ttattccttc cttagtttta 123720 



L , ^ - c <> gacca^gatt 1 si 
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tctgtttqag tatgaaccca aacattttac ctggggcttaa aatatccaat cz 11(3780 

attctaataq csatattaM acttggagag tattccagaa act-act aa t > 

tta attata c aggcacagat taag< cat ttafct »ta fct age i 
aca i'aaa t-c,ygagacta ttaetctttc aaaggtatag atgactgaac ' jaacca 

tt aqgtcaaaa qacat getg oagccaggta tcaaacccag 124020 
f aaaatatg tattfcaaaaa tatagtaaaa tattcacata tgtaccct ig 1.24.08 
tgf act sat-tatti attttacadt tatgcatata ctgtaaaagt attgaaggta 1.24140 
aaaaa qtt tgtggat t it aagt ca acaggaatg ttttg tat 1 }20< 
t-i ac t hU la caattgttga atgtaa&atg ccactcuot acccaagtag 124260 
a3a taatcct cttaaaattaa tttcaacaaa latctttcag atgtattatt tttactatts 124320 
tttctctatc ctaccttttt tcaaagaetg atggctaacg tcaattgagt gtttttgttt 124330 
cccttttttc atcaatactt ttcaaaaeta caaaagtcta tfcataaagaa ittca - 
taaaaaaatt agcaacatat tatgccttas actcataaaa ttattatgta gtafctagatt 12-150C 
■ aactattaat aetaagataa aacatgaaat. 3.245S0 
> iat attcatgttg gcacattctc agcaaafcaca tactatgtat 124620 
f 7 a -aa i t r qc.acaqtaag gatataaata tgtattagag aaaaatceat t 4 1> » 0 

satlaaaaaa ttaaaaataq ttaatatci i caagtaa aa i > ] *a 124740 

aattt .. cq ,-aagfcf » ' 1 aataaa saa ulu ttt gatcagggat U4800 

g tttaaaq ;tt.gg - c< tot agtataag J aagag [s.etgt MSbO 

? t ia taq iatc |a.a taalga jaa a-- . ttgg jcag 124920 

rgcrttttqca aaaqqaaata qtggaaqaaq taaaaggaga !: Llaa.aagag gaatggtttg l^^.u 
, ^ ( 1 c t i -a * i i r 1 ^ a tag at a -SOiO 

r 9 q ac j , . aag tcacgcatta tfctaagtaae ggtgctttgg cggttgfcatt 125100 
^aanaaq tA - taaataaatt actgaatgaa 1251*0 

t a atac aacta taca cageatctca atgtaaagaa aaagggtaaa aactaatatt 125220 
ralaacaaqa= cttgaatatt ctatgaaqct aatgaagtct aagaatcagg « t 12S2 0 

jg cactt at:a 3t.t~et.gca tggtcatcta 12S340 
ttfcttgtaaa aaattqaaga gaattaatct cttaattgca agagaatgaa cggc.gacac l.iaaq.o 
tcttafctcta tgctgatttc cccttcattg catttccsct ga ttcagaatq acattacagc I2b4c.0 
ttcsggcatt tgaaggatgc aagaaaaagt tacacat&ga atgctatteg fctfcgagattt I2bb20 

tctgat ^la tcaattaaal ataat tg a , 

taagaatggc ttccaggaat actcctacca cccctgtgcc aaatcaattt gcatcataac 125640 
aa gacagcacat atgaatafcgc ccgacacc > i |t 125700 

ga ttaaaaagta taaagactat gatcagctgt gtaaaatttt 125760 
; e r taatq; ttccattctc sttgattctt ctcctagtaa aaatgaaaac ttgcfccaagt 125820 

■ attggcat caataac.aat accataaaat ttacaacgca ccttfcgaaat 
oaaaacattg aggtcaaact agttttcaat gtttcaattt aaagaacatt taatattaat 125940 
tatatcatta gaactctttt aatgtcctga aaccttggag cttattatgt cagggaaatc 126000 
t j :agastt tttcccgaaa tttgatgaca atcttaaaaa tgtttagaca taagtggtga 126060 
:acata acaagaaaca aacttaaatc aaacatacca 12 6120 
x j - , ttaftt tttctatttt atgtacaaag aaaatatcat aaaatggtgt 226130 
cat^'-qaagg aaaaqtcaaa aaaataatca acaaaaacqt agaaattcaa ggfcaacaaag 126240 
.rtixatcac acaatgacta tacctactat attttgtgct tctatgatat ttcattgtgg 126300 
tttaattt tt a a agttattg atgtcgag a tttttttcat gaacctgcta 120360 

gttatttgta tottttcttt tqaq&aatgt ctgatcagtt cctttgccca tttt 
atcfctattfcg ttttcttgct attgagttgt ttagagttcc ttatatactt tgg k «tt a 2 i 

, tqtatqgt ttacaaatqt ttt< c ca tccataggci ttct aa ' 
tctgttattt gtt.tccataa ctgtacagaa gctctttagt ttgatgaaat cccatatgtc 12SS00 
tatlricacl tttgttq i jcttfccag agacactaaa aaat aaa taaa 
1 -aatai gtg igattt taactcattt cttctagtaa ttfctacagtt ttttgfccttt 126720 
larccai t a g - , i t qtatctag tgtaagataa agacccaatt taa.tccttct 126780 

atttt c a , aca tttgttgatg agtctgt t ttctt rat 
ta tttcttq acacctttat tgaaaatcaa ttgg cgtaa a gcatggg 
gctttctatc ttgtttcgfct gataaatatg tttgfcttcta tgccagcacc 5 
qattacaata qttttataat aaaatatgaa atcaaggagc atgatgcctc cacctctata la/o20 
ttttctattc aaaattctttt tgattatttg ggaacttttg tgc-t--- t • - 

tg cttattgtgt tgaggtacat ttcttctata aatag , 
* \ aaa gatattgaat tttgtcagat agtcttt ;j l.alttattga ... 

aatqatcatr tgotttttat ccttcattct attatattgg tatatcagac gtactqatiat 1272-.--U 
a acatgttg caacatcctt gcatcccaga gataaatccc acttgatcat ggfcggatgat. 127320 

^-a ttcagtttgc taatatattg ttgagggttt tcgtg t 
jtgaq tag atac act gtaattttca tttcttgtag tgtctttggc tggttttggt 127440 
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atcaaaataa tattgacttc atagaatgat gttagaagta cttcttccac ttcaa&tctt 127300 
ttaot -1 ttaaa 5'ttt f - 

t ^ fc * * l i t t C" 3 ^ t *- 1 iq * t ^ , 

ptttqttatt gatctattca gatttctatt sttta&tgat tcagc ttg ' - , ' 

a 3 ?tcttga tatgttgtat gtgtatgcat gtagaaattt 127740 

tttct tctaa v s.aattatt ggtgtatgat t cfceatagt tgt * - 1 

ctttttattt ctgtqgtatc aattqttaqg tctccbcttt cattfcstgat tttatttatfc 127850 
trarrr.f-~.ct ttttaaatat agctaaatafc tattatcttt tcaaaaaate aactttttca 127920 
tattt tattt t ct ft t 7.5 i ttttCC tc ttt 7 7980 
tttt acatagttca tttgagatcc 129 04 0 
ttt.ttr.aata taqacatttg ttgttatata ttttctatga agaactttcc acttataact: 128100 
tttttccrcto catcccqtqa gttttacaat gtagtttttt cattttcatc ctgtattttt iSSlbu 
tattttcatt ttqatttctt: ctetqacaca ttgttgaaga gcatggt.gat taattcooac 12B220 
, * t u r tttttcatg at.t.t - ) ittgattt ctagtttcat gttactgtga 128280 
— ;gttatgat ttcaattcec ! a icccta a tattt ? t eg 1283 0 

tacgatetat ectggaggat gttccttacg tgtttgaaaa gaatgtgcat tctgttgccg 128400 
tt.ggttacaa t.cta tggcaa atatctgttg ggtctatatg gtctaaagtg taattcaagt. 1^4*0 
ccattttatt tatcattqaa tttctgtcta gatg.it.ttgt fccattgttga aaatggggtt 1285*0 
r,tcct t g tgt atq t it tc* .tctttc ccta a at- jett.agecat 128S80 
tctccfcgttt ga< 

tqaa i acatggagat actattai.tt ttacattget etagaat&tc 12B700 
tcetcctatt tatagcattc tgtttttagt agtgatattt 128760 
tegtttaca - f ' ttgatca ctga tgc a » tag aaaaegtage 128820 

attcctacat gttacgtfcaa catagttctc gaacagatgc tggctgaaga ttcatttgat -13 380 
, RR g aat aaatgattct gatgtecatt ctgtttagaa ataact.ee 

aaaactttcs tattttattt tcacattgaa aatcagtcat atttgettea acctcaaaga 129000 
etfcbgtttat gtaaaatcaa gtgaatgttg geagcaagct ttactttttt ttactaaatg 129060 
< .- :-■ i i iAlaactgc tttatatatt taggegctet gatgfctgsgt gcatatatat ;.27i.20 
ttacaattgfc tatafctatct tgatgaattg accactttat. eatt&cacag tgac 
tatttctttt cacactttac tacttaaagt ctattttgtc tgatacaagt gaagc 
ctgctctctt cfcgattttca ttttgcgtgg agtatccttt tctatcccag cagtctctgt 129300 
gtgtctctaa aggtgaattg aqtttcttgt taacatagta tacttggatc ttgttattgt 12*360 
ttttaaaaaa ' :< < aetcttg atcttfcgaat tacagaagtt aattcattta 129420 

catttaaggt aattattgat aagtagggac atgcr.actqc tactttgtaa tttgl: tttct 129480 
ggctttefcat ttctgccttc ctctcttgcfc gtctttattt gtggtttgat aatfcttctct 129b4u 
ggtggtattc ttttaatecfc ttcttttttg stetfcttgea tea ic - - ft 3 29600 

q gqttast taccatqaqq atacataaa acatcttaaa oatttaaatc aattaaacat 123660 
u <g c tcactaatca catttcaaat actcaatagc < tat gg 129720 
latggctat t qaqca! ui atcatc atagaaattt tcataagata gtgctasgtg !2ia7HG 
c , t q tgeccat t get ^ ia ggat jga ;g t agt l-J»84C 
if a tag - ' J i ! 1 ' 9 r !29900 

ri ^t-a to actggt a a ttaatt tttttttttt 12 9960 

- cacccaggct. ggagtgcagt qgt.gctatct tggctcactg 130020 
< 3 tttt ccaqtgatt tg tct a-- ^~a~ tagctg gat 130 

f ca -a i teeggctgat ttttttgtat t t tt 3u340 

ct i c aaact i t- ^ 4 a^t <± 130200 

tccca t ictgggatta caggcatgag ccactgcacc eggecaattt aattttaata i^o.a.o 
atcacaaata taaatqttat aattcacatg fcgaagattca gtcatcaatt actcagtctg 130-.20 
r ti I ttq tcatggtttc tttc g tctgt ct cacacaacca !.30.i80 

a jcaca acacaaatta aagttacaaa 13 04.40 
aaaqaag etttctefcaa ttaattcaaa tcatgatcag 130500 

tcttt ttt tzc gat t gaaa a at t t i . t uut i -a - gactc l.VJSSu 
i - -at tqqtctcctt tctctcccaa aaagagttt taaaatcccg aaaaqtgt : I Jo20 
ttatatt. fceeef taa t gcagg »a -ait ( ra cc ataccc ttatgtgctt 130680 
atatacattg cctaagataa aggtcacctt tatgatttat tfctagaacat tttttcattg la, 0740 
.r - i g cc t iacatt caaagtttcc tttcccactt agtagcttta cttctttcta 130800 
s. jgacatct agcacaa ttcaataatt. tggacaaaag tgac 3 itga actttaga 086< 
» * , f.' q 1 - * 1 3 h acat gatcctacat ttatatttat 130920 

, trtatt ttattaggtg catfcattaaa getagattge aagctcttca aataatttaa 130980 
qaa« gt f aa aatacc afcatccttgg eaacttcctc agtcatctaa 131040 

ges jc iafcc ttt aaaatcttca gagaaaatfcg attttcctcc cttcactata 131x00 
c< jet ctttxaatgt tctctttccc aggttcccag gcatttatcc cagggtacaa 131160 



WO 2006/0627 16 



PCT/US2«05/<J41664 



50/64 



eaeaeaaeae 
gtcacttttt 
ttaattgcta 
attfcaattea 
atctgaattc 
tcectggctg 
tecaagtgta 
ttagagctga 
tgtaatgate 
ctaacaaatt 
accagtctta 
ttattagttg 
acatatcatt 
attttgatag 
taattaattt 

gctagttcca 
ttacattact 
ttgfcaaaaga 
gtattcctca 
ataaaagcat 
attcccfcggg 
ttagaaafcaa 
tctttaaaaa 
ttatatacaa 
aatccttagt 
tagaacacaa 
tcacccaggc 
tcaaacaatt 
agccctgcta 
tctcaaactt 
aqgcafcaage 
tfcaaactatt 

aattaaafcat 
tgttcaaagt 
accccgtact 
agccagatag 
cfctcataaca 
aaagctgagt 
tcatttgaat 
gggaatttct 
caagacatta 
ataaaggcag 
ctgtt.aatgt 
gaagaatggt 
tgctatttga 
cagctccfcfca 
ttctttcttt 
ttggagtgag 
fcctcctgcct 
atctbgfcatt 
cgatctcagg 
actgtgcccg 
accaetaact 
tcaaggtgtc 
aaggtgattg 
gcattcstca 
cctcttcttt 
goaaagactc 
acatattggc 
agtataatca 



aactgcaaat 
tggcccagca 
tgtaatgatt 
ctcaaaaact 
cagagaggtt 
tctggttcct 
ttttattcca 
tattctccag 
atacttaagt 
atgtactgct 
cctatgatgt 
taagtaaata 
taaatgaaab 
ttattatget 
tfcaaatcaac 



fcagatttgat 
fctgttaagtt 
aataatattc 
gaaacttttt 
aaagtgattt 
gcatttttta 
agatttctfca 
afcttgaatgc 
ttactcacag 
aastggttaa 
cctgtttcag 
tggtaaggat 
tgg&gtgtag 
ctctcgtctc 
acttttgtat 
ctgacctcaa 
cactgtgccc 
taaatttaaa 
agtgagattt 

cagttgaaac 
accagtatct 

tggaatgaaa 
tagattacac 
gtaacfcgtga 
aaaatgagaa 
caaattgttg 
gtatttttcc 
aagtgaaaaa 
ttatgactat 
tttgtctctc 
atcatttagt 
ttfcttttttt 
gtggcatgat. 
cagcctcccg 
tttgatagag 
tgatccaccc 
gceatsgtcc 

gggtggttaa 

agcagggcca 
etgfccaattc 
tcacatagac 
ctcataaaat 
tatttccaaa 
aaocacatat 
tcgactfcaga 



ttctgtcttfc 
ctggcacrgo 
aatt.tatatg 
ttataatata 
aaaatgactt 
eaattgagca 
aagotttgtt 
tctctaatga 
agagtgtatt 
acatatcaga 
ataattagta 
atfctafcaacc 
tcaaattcaa 
abctcbattc 
agcaaaaaaa 
aaaatatttt 
ttaattctaa 
atatttaatg 
tccattagat 
taaagfcaatc 
aaagtsa tea 
atggtataca 
caaggtgatg 



ate 



ttt 

actgetaaat 
cagttgtcca 

tggtgtgatc 
agcctcccga 
tttcagtaga 
gtgatccacc 
agcrtgagggt 
aggteattaa 
gtaatagatg 
atgtgttaat 
ctattcttaa 
aactaatagc 
ctggecfcttg 
tggtatcctg 
agcagggaaa 
aaatggst:gt; 
tacattfcgca 
tccaaqaatg 
aeageettge 
gcataafcata 
gatatfcaatt 
actgtttttc 
ccttttcttt 
tttttttttt 
cttggetcafc 
agtagetagg 
scagggttte 
acctcggcat 
ttttcaacgt 
aaatacattt 
cgctaccfccc 
ttgtaattcc 
tttttcattg 
caccaaatca 
taagtcacat 
atttatgttt 
gaacttaaag 



taaatggcat 
atcaactttc 
tgtcaggtgc 
ettttafceat 
gcttaagtta 
tgtacacaat 
atcaattttg 
agattcatag 
tgcttfcctgfc. 
tagaagtaat 
aatgacfcgaa 
cagttaatat 
aatgatgect 
cccacccaga 
aaaatgtaaa 
attgatatat 
taagaaatcc 

attcccaggg 
tttaaggtaa 
ataaaccaaa 
agtgcttatt 
aagattcctt. 
tcacttctcc 
aaaafcatgea 



attagaaatc 
caagctctac 
tgtattaaat 
tgccgtttto 
gtagtgaact 
agtctcgcfcg 
gttttggaca 
agacataatt 
aagttaattt 
catttcttgg 
agtagatggt. 
aactaattag 
gagaattcat 
aaaaatctat 
aattaatctg 



gcattatcta 
tgcctaggga 
tgagatttga 
cetttttgac 
gagggaactc 
taatacgttg 
tccaagatat 



•agct, 



etc 



igaa 
gacggggttt 
cacctcggcc 
gactattttt 
tagtgtgaaa 
ccttctttgt 
catacateaa 
gggastaatg 

fcgttatttta 
attctttgea 
taaaagaaag 
atgtaatatfc 
aagecacaga 
tfcatcctaat 
aaaattgett 
ttcttgtttt 
tattaattac 
taaaactatt 
tctttttatt 
tttgacaegg 
tacaacctct 
attacaggca 
tccatgttgg 
cccaaagtgg 
attagtttcc 
tatcactttc 
agagatgeca 
teggctttea 
cgtgtctctc 
gtatgacctg 
teat aat tag 
ggtgggcatt 
tagaacaaag 



aataaagttc 
t.cccaaattc 
aaagatgaag 
tttctctgtc 
ttgattacat 
atggttfccag 
attccaggtg 
aattgtaatg 
taagatggag 
ggaacctctg 
ttacaggcat 
caccatgttg 
tcccaaagtg 
ataatggcat 
aatttccact 
tcttaaaaat 
taaaatgatt 
gtagtgacta 
egggcttcag 
agattgsact 
catagaactg 
agaaaaagta 
ggctaaaata 
fcgctatgaat 
fccccaaactc 
aatataaaac 



gaaaaa 



ggtacatgae 
cataattact 
teattsaaca 
cages 

cactcacaaa 
tcaafcagcac 
taaactatta 
aggtgaatta 
atgaaaacct 
fcgccagggta 
tcttatttgt 
atcacttttg 



atcttgacac 
ttctttcttt 
tttcgetctt 
gcctcccggg 
tgcaccaeca 
ttaggctggt 
tgggattaca 
cagggatgefc 
tggaggttag 
gagaagaatc 
gttgeatcac 
tgcttctgtg 
atgttaactfc 
tgggggtuag 
gattgtgtgg 
aggcacatat 



accaggctag 
etgggattac 
cttaaaatga 
gaagtaattt 
gagfcfcgtata 
tgaaaaacaa 
gttgttgtaa 
ggctagttgg 
acatattgac 
getgeaaaga 
cctcttactt 
cgcttaggaa 
ttttatgttt 
ecaattgeae 
ttttacgtta 
gacatttttg 
cctagctatt 
atcccctggt 
ctttctttct 
gttgeccagg 
ttcaagtgat 
cgcccagcta 
ctcgaactca 
agegtgagee 
atcacaaatt 
aaatattaag 
cttctagcat 
tctaatatct 
tgtaaatctc 
gattatatct 
ggtagtcagc 
agaaaagtta 
aaatatgcea 



131460 
131520 
131530 
131.64 0 
131700 
1317 60 
131820 
131880 
13 J. 940 
132000 
132QS0 
132120 
132180 
132240 

132 360 
132420 
132480 
132340 
133600 
132660 
132 72 0 
132780 
132840 

132 900 
132360 

133 02 0 
133080 
133140 
133200 
1332S0 
133320 

133380 
133440 
133 SO 0 
133560 
133620 
13 3 5 SO 
13374C 
133 8 00 
-.3 3 860 



133220 
133380 
13404 0 
134100 
134160 
134220 
134280 
134340 
134400 
134460 
134520 
134560 
134640 
134700 
13 47 6 0 
134820 
134830 
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ataagtgcag 
agagaagaea 
tgaafcttctg 
ctttaataga 
fcttttatttt 
fcgaataccfcc 
tcacaacaaa 



ttccttgaaa 
tt.ggtctgaa 
eaeatgaagt 
tgattatgtt 
atttaaetta 
cttatattca 
ttctttgtaa 
aat cat t feat 
ccaaaactat 
tttcagatfcg 
tccttatfctc 
etagaatcag 
atagttctag 
tgttatttct 
taatctatgc 
ageatgagtt. 
ttcctccfcgt 
catctattta 
cacacccaca 
cettcagact 
cttctttaag 
acccagagat 
ctctttgtgc 
ctatagtaac 
gaatatttte 
aagtttctgs 
ggtctactgg 
tttctggata 
ceacfcctgtt 
taaggtgttt 
fctaaatttga 
aatcttcctg 
taattcaaat 
catagtcact 
tgtttttctt 
totctacagg 
aagtaatctc 
tcaaaatttc 
acfcagaaccc 
qacttgtgtc 
gfccttttttg 
atcagatcat 
aaactgaatt 
agtgtccttg 
ctgtgtcttg 
fcgttagggga 
gtatafcfcfcgg 
tttttaatta 
bacccttctc 
fcttgttatgg 
cagaag&agg 
gcatacaaaa 
agtttetcat. 



aactgagtac 
cfccaaaatgg 
ctctqctatt 
tataaaatafc 
agtatagttt 

tgaagca 
ttttaccaaa 
catgtetcct 
aatttgagga 
gttttcctca 
gtcattttca 
aacctgaafcc 
tttccctatt 

iggggfcagga 



aaaagaaata 
attttgataa 
ttttctcttg 



tt 



ttr: 



ataaat 



:t at 



attatt 
actctt; 
tgacactaca 
ccctttctgc 
aaacgaagat 
cataggfccnt 
acgcacatat. 
cagactagtg 
ttgatgtaac 
cttttgttta 
tgagacataa 
tacagtttcc 
tgaggtgafca 
ccatcatcfct 
fcafcgaagttt 
atatggtact 
ctttaccttc 
cctagatcat 
tgatgaattc 
tagaattcta 
cttgcttttg 
ttttcttctg 
ataaaatatt 
gaactgtggt 
ttbcttetgc 
ccagttgaat 
tactttatat 
ctcagtgatg 
cgtttctgtt 
tatttctgct 
ttaacatatt 
atataagtgt, 
tttccttttg 
aggaactgag 
ttattt&atg 
actttccctc 
eagttctttc 

gggggtgttt 

cctgtgatct 
tfccttcccaa 
catggctctg 
gaaaggttct 
tgtttettgg 
gtgtgtgtat 
t-ctcattcta 



;att 
jttc 

gtggctcatc 
gaactggtta 
tgattaaata 
ttacatccca 
acttggctgg 
tccataccgt 
cattaagctt 
tggaaactt 
tggactoat 
ttgtctttca ; 
gcttfctgaca ' 
ggataatcta < 
aagtaacaag i 
ctgggtgctg . 
ctcagcaaat ; 



caggtaatgg 
aafctagtaag 
gtgggaaggt 
attfcetgttt 
gaactgttga 
ttaatatctt 
ataattcatt 
tgtgccacga 

ggtatttgaa 
agggttatgg 
tcaagggtac 
agt&gtgttt 
gtttatttgg 
csctcctttg 
gtttcttccc 
ggatgtttag 
aattattcca 



aaggagaaag 
tgttcgaoag 
tttaatcatg 
gtgttaacct 
aaatagaata 
atattactat 
aaaattcatg 
tcccattggg 
gtttcfctaca 
afcaacatctc 
gtttttggag 
atgataccaa 
gtcaggttta 
aagagcatta 
aaaggggaat 
tcccattaat 



cegtcaagct 

gccagctttg 

aagtgtattt 

tttaataaac 

eagagaatcc 

ggtacatttg 

gtfctacaatt 

gatateae: 

cttacctt< 

tcagttgg; 

gaagatcfii 

catacatci 

tacagtgt 



134940 
135000 
135060 
13S120 
1 -35:180 
135240 
135300 



13 



360 



3340: 



3.35730 
135780 
attc 135840 
tgat 135900 
gacc 13.5360 



ctccccttcc 
atcacagtac 
ctttgccagc 
aataatcatc 
acatacattt 
cetacttgct 
tataaatttt 
gccagcttafc 
atttttttct 
cttccttccg 
cttcgttttt 
tgttgataga 
taafcttctgc 
gattctttaa 
aggagtactt 
ttgggtctgt 
tcccttctct 
ttfcttccaga 
ttttctcctt 
ctttccttag 
acagtgtttt 
tacattatcc 
aattatagtt 
ggtaagtgtg 
gtgtaccttg 
gtaaatagag 
cttgctgcag 
cttgactttg 
afcctgtaatc 
tgtaatcatt 
tcacaagtgt 
ggtgagacag 
ggacaatgct 
tggcatattt 
ttcttcattt 
aetagggggt 
fctecacactt 



tagaatagta 
aaagttactt 
aafcagagtta 
tatttttaaa 
tgctgaaagc 
agagttgatc 
tctccaacat 



cctgaaataa 
taatttctcc 
tcattctttc 
tgtacttctt 
gattttcttc 
tttcagtafcfc 
cgttaatttt 
gttttttctt 
gttcttaaag 
aa&tttaagt 
cctattccgg 
tggtttctag 
atctgttctt 
atttttaaat 
gttctgatat 
taattttttg 
ttctactgfcg 



• ggaaahgtac 
. acctatccat 
I ctacagggtt 
, agctggctcc 
f aattttgaga 
i cttacg^act 
agataagcaa 
atttttataa 
tttggataca 
gtaatgtccc 
aattacaaat 
tattttcttt 
atccfctfcaac 
ttcatttttg 
aatacttgtg 
atccttgatt 
ttqttttgtc 
tattctggtt 
fccaatgttct 
cttctaatat 
gttcctgact 
ttggaaagtt 
tctactgatg 
cacttctfctt 
gcatgttgtc 
attctgtctg 
ttgttttctc 
tcaaacacca 
aagatttat; 



ggtactgagg : 
ctatgtatac : 
atattaagct : 
tattctagat ; 
taccatgtaa : 
attattcatc : 
gttccttttg 
cttttcccct 
tctgaattcc 
tcaatattta 
afcattcacca 
aagagaaata 
atgfcaggtcc 
atttcatgca 
taggataatt 
gtattttact 
ctctaatctgg 
tttggttttc 
ggtgttgtct 
tggctgttag 
tcaaattata 
gagctttttt 
tctattgacc 
agcttacota 
atattcttte 
tattttttcc 
ataagtccaa 
tcttcaaact 
aacatgttat 
ttctgatt; 



136680 
136740 
13SS0O 
13 6 8 SO 
136920 
136930 
137040 
137100 
137160 
137220 
137280 
137340 

137400 



at a. 



tct 



caafctaaatc 
tttfctctcat 
aaagagtaga 
ctgfctaagtt 
cacaaggatt 
tgagaacctg 
gtggggtcct 
agtctctaga 



attttttttg 
agaggctgga 
ttctocctgg 
actcttccaa 
gcgctatttc 
gttaagtctg 
aatttgtcaa 



tctcaagagt 
gatggtaagg 

gfccgggggct 
ttttgttttg 
gtgataagaa 
agagttggga 
ttcctcatgc 
tggaggtaaa 
tggaccctgg 
aattatcatt 



13 7 94 0 
138000 
13 8 060 
130120 
138180 
.138240 
138300 
13 8 360 
138420 
13S480 
130540 
135600 
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taattettat tagtttatgg cttcagctac 
gad ;tctga attta ;ttct ceagattfcea 
tt 1 i iagt cactqatttc 

1 ! ' t a jattttgaca 

• , t aatgcatg 
tcfcttgtctt tggcatctaa aaaagctaga 
tatgcttgcc tagcttgcac aattgaagca 
jgtctcctc acagaagagt fcaatacaagt 
Laacag agacag tataa jcc - 

^ jj 3.3crgaca i agaaatgac 

- aagtg ci tta.a.aa ataaccctct 
it tfcattgacaa 
aaatttattg gcaaatcatc aataaattet. 
gattctgtta caatgatgat ttttgataafc 
acattgcata ccateetagc acaactgaca 
tccaaggcat catccaaggt accat.gt: tgg 

- att at ig 
ctgattgctt tggatattgc agatagcac* 
tagactaatc aaacagacta ccagcttaat 
aaat ttac aaet a t J c --41 
tgtttctagc cacagggttg attgaaacet 
t i jgat stcaagg actt.tctcct 

tacagattta. gatttatcgca cctcaaaaaa 
t aga actggtcctt gagaccttag 
atatcatggc tgtctataaa atagtctgca 
cagccttcca acataatast agatfcgccas 
gagttgcaca tcaaatggtg ttcctagaca 
gacttetggg ccaaaaactaa tagcctgaaa 
tagcatagga aacacctggc ccactaggaa 
attttgagaa ggaacagtat ccstcccttc 
ccafcctctct tttctttttt tttgtgccta 
tagatgcttt fcfctaaacttc aatatgtgaa 
aattgagcag acatgaactt ggacattgac 
ttctgcccc;: atggs.ecgcr: catgaaaata 
ccatccfcgga gaaagaacafc tcagtctgtc 
tggtfcgggtg taaactaccc aactctgaga 
attttgcctt ttgctattac acatatgtaa 
•••• ggcaat gtcttgtgat «t»aatcccg 
atccagcttg tggtttctca ctgafcgcten 
actcccagac ataetgtgaa scccactatg 
cacttaatga t.g - ccag gggatgagag 
cttotctctc tttt.tt.tttt tttctttttt 
ggsceagctt gagccaatct ggggagaaac 
cattcaaagt ctttccaagt gcacttactt 
cctggtattg ctcctgagafc tcct.tgaaac 
tattcatcct aagctaactt aaacatttgt 
tgtgattccc atttccacat ccatcctgta 
t&atggtcea catagacatt caatgttttg 
tgcttggaat caggttttaa gtettacctg 
tcttcagatt ttctatttct cttttaauca 
ttgcctatct catatgcatt ttcaaatata 
tgttttsatc ttaatattat ttaattctgt 
atcttatctg aggtttacct attttattag 
ttagttaact aggtttttea attttattat 
:ttgtt t ttatatcatt gttatatttt 
gattttsaca ctattttttt < 
ttcttttaat ttaacactct attatgatac 
ttttgcctaa tttccttagt getttttcct 
atttacaagt atagttttat totagtcata 
tctcatgaag ttactgtgtt agcaactatt 
ggcacactat cacttttcat aaatattcta 
gttatggtac aetatttgat atatattatt 



ttttgctfcga aataagcaga cctgggctgt . 

1 fcaj aat :aattc ,J 2C 
tatatc s ttt tcct t 4ttgl aa< 
tatgagagot gaaagfccctt tatatts 1 
ggtatctcta ttgggttata gtcatcatga 138900 
ggaaggcatg acagaatggt ccaaacctaa 138960 

it -aga iggagaag aaatagt 3 t i C 
aqggqcteaa. teeeaggtta cttccaagtt 13 90 S 0 

5 . , 3 ttaci at agaaaqg 1 '' 4 0 

tgt tgtcttaaac 1- c>< 
aaaggaaaac caagteatgc taatatgcta 139260 
atcatcaata aattctagga caatattgtc 139320 
agaacaatat aaact.cttga tgcatgttca 1393 80 
ggcttetaet gagaaaactg cctatgtate 1294.40 
- jet ■ fcttgaat atagceaaas 139500 
gaactatttg gaccataatt caaagaaatt 139S60 
taagtacaaa aaaggagcct caacactt 
taccacaatt aaaaattgta ctacagcctc 133650 
atctacagct catggctttg aaatcaagcc 139740 
fcatctccttc agactccatg acattacaaa 139800 
atggcaaaag accatga«t:a ctcctcagcc 133BC0 
gctaeagaga aatgctccta ccattfcctct 13^920 
tgtcgttact ccttagcaga gcccccaaat 333930 
ccaggctacc aatcccacct ttacacaaag 140040 
tacagagaaa aoaaaatcag fcgcaaagaag 140100 
taatttatgt cgttgattgc tcttcggaat 140160 
tccaaatatt aacaaattta cctfctacaca 140220 
atatacgtac tcaggactgt ggttgtgtga 140280 
tgcatgagtc ttggagtggg gaatgataaa 140340 
ttttaataac agtattgtta aatatatgtg 140400 
ccatgacctc tgaagatata tagaattttt 140460 
aggaaagatt atattgttca acgtaaggat 140520 
tttqcctcaa gtggttttac acacccccgc 140580 
atatggtgac ttgtttccct gtgaaactca 14064 0 
i gt aaactttgat 140700 
q tggatgg sg igae L ataaats 14 760 
t ttacaaatct 140830 
tacaaatttg gatacgttac attccactgg 140880 
atteccagaa aatactgtgt aaccctctct 140940 
agtttgtgtc aatcagagct aaattactta 142.000 
i ggctcatttc 141060 
tttttttttt tggtagtata gcaaggatct 14112 0 
aaggtctttg gctgacatca gcattcttgt 141180 
jaccti gg fjaa t atgcctag " 1412 1"! 
attttttatt aattaaatta tgcacttcta 141300 
aacaagaaga taggacatat tctct t ;: t: t: t: 14 .1360 
caggtaggct: tctgcctgat ggaatattgg 141420 
tgt j gtg ttcagggtat 141*80 

aagaccgaat gtctttagta gttgtatgac 14154 0 

t ia t ttt t jaaat 141600 

ttggcattaa tttgttcata attgfcetcat 141660 
Ctgfcfcctctt tttagttctc cttaatctta 141720 
taatttcaaa aaaatcaatt cttggattcg 141780 
ttttttcttt attatttcca tccctccact 141840 
taattccatg agatagetgt ttagctcatt 141900 
aattttaggc tatccattta tcfcctatatg 141960 
atagtattta agttattctc attttccaaa 142020 
5 > 1 gttgtatqt tttttct tgt 142 
ttttgttaf.t attccttaat tgtgtcatca 142140 
tgaaaatttt aaaaaotaac ttgatgactt 142200 

3 j > r -ato it cttg^att 
actttaggtt tagtaatggt gttgataaaa 142320 
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ttctctaaat tgtttctgtt ttataaaaat 
atgataaaat aacacagaat gttgatagafc 
tatttcactc tcttttctec ctcctctttt 
ttetcccctc tcctgtct.ee tatgttctta 
tgsgaagggs acattttacc attabgcact 
' f igtggat ttttttagtt taatttgaca 
aattsgtgoa attgtgattt tcaattgbbt 
tcctctttta caetttttac ttttctcctb 
attttbcabb tttattttaa ttgtttaaat 
aataaatcca tafcfcbcaafcg acccttcaaa 
tgactttccc aatttacacg atcttatttc 
caccactaac taaaaattat gatcacbaat 
cctcaaaatt gtctctttga ctatccetct 
agcttctbbc cttettttct ctttcttttt 
- c 2 n gca tgataatggc 

i tiggaac tgtti gi cc : . i jtg tgc 
tctctcagca aggcagtttt tactttctgc 
ggatcctctt gcctcagcct cectagtagc. 
gctaattttt tcttattttt tgtagatgcg 
gaafctcctgg cctcaagcga tcttcctcct 
i j i Ljc: aca< ctg t n-t 
ctttstltata caaaattttt cttcaaagag 
tttfctatttt ctcttg c a g 
gcttaaaagg cttcttacag tgtagoagtc 
ctgctbectt taggatcttc ttcttgtcct 
• : ;atgca tttctgttta cttgtttaca 

sttct ttttctggga ctcagaggta 
tctttcatgt gattttgtct gttttatatt 
ttttatattc tgtgectgat aatttbacfca 
gtctcafcfctt ttctgactcc cactcttgaa 
tgtttgtcaa ttcacatttt cttcctatgt 
tttttcataa ga.aagaggaa attttcattt 
agccatgcas. cattttagat agetccaagc 
acactcagaa tctcagtggc ttaaaatgag 
aatgcataaa atataataat atacaaaata 
ttgtgtttgt atgtacaata tscaaaaata 
catattttta tagaacaetc tttsatattt 
tttttaaggg ccccccatgg actgacagta 
gauctcagtc t gaga tc tag gctacctgaa 
tcfcggtaaat tgtacactgt fctcccaaagc 
actctcattt aattgtccta agagggfctcc 
tacagtctta ctgttagtct caaatactct 
taacatttat tctgagttto caaccttaca 
ttcaaatctt agtcttgttt ctaagtggat 
;aattttg 

teaaatttct aggataagct gtcgctggac 
atttatctct. tttatactaa aatgtcaact 
ttctttttbc taaggacttt ataaatatta 
caagagccat tcagat t ttt ct cct t t c tg 
ttt.act.ttgt aaccaatttt aatttaattt 
tabactgttt taccaagtca ggtaacaccg 
tatatacccc ctccttaagc fcagt.tt.ttcc 
aacacagtta gaga laatgt jgas t ft a 
aatacaacca fcgtaagt&ac atgcagatta 
-i tfccctgc afcgeceeetl catfcag tt 
aaaatagttt tgcttsfcett ttttttgaat 
taaatgggat 

agcattgtat acagatagtg tagcatcaca 
atatttgaat taaattttgt gagctatgtg 
atcaaeggtt gtacttatgt caaategtgg 
ttttqtatat tgctaatgaa aacgaacatt 



ttat.ttattc tactaaccac taagagaggb 1423 80 
fctgbcaatat ctett'cgtag itgtgt - t i 
tctttgtctc tetetceeet cctttcttct 142500 
gafcagataaa atbgtaaaac t.gttac; I S2S6C 
gatcctcttt aatttaataa cattttgtaa 142620 
attttatcbt ttcactgcag agtatsgccc 142680 
taatcattfcb cctgtcatct tacaattatt 142740 
acttt ttttttatcc ttcctattt 142801 
cattatctta aaatgcactt aattgtatsa 142360 
caataagaaa ttataabacb tgtctgttta 14 2 92 0 
ttcgtatctt aatcetgccc tttcttttaa 142980 
ttttaaggaa ataatattta cttaaattta 143040 
gtfcgbcattt atgaaagcac aacttctaga 14.3100 
ttttttsta igg ti 2ttg ctctgteacc 143160 
tgactacaat ctcaaattct tgggttcagg 143220 
aaagaaatag cattcgaaca taaacctaat 143280 
agaaagggtg ctctctgcag atat.acaagg .143340 
tggaaebbca ggcattcatc ateaeacttg 143400 
gcatctcatc afcgttactca ggcfcagtctt 143460 
ccaccctecc laagtg tga jat »ag c 143-£ 0 
t;:aacaaagt cfcgt.gt.ttaa taattatfcag 14 35 30 
agttttcctg agfcacfcccat tggaagctga 143640 
ctatttcact at ct cat age ttccatcttg 143700 
tttgttttgt tggtgagctt tcttbtttct 143760 
bagtgttcc- catttttact aatgtstgee 143820 
acccttctgt actcattgefc tcctatetat 143880 
tgatctcctc aaatgttttc tcttttcttt 143940 
tacgataccc tegcefcabag cctctgtttc 144000 
tggggctatg bcttcagabt tatatatttc 144060 
tctaatgtgt gtgtcattgt aaatttttag 144120 
gacaaggttc tctgtgtgtt cagtgatctg 14410 0 
gggaacatat gaacatatga gggectatta 144240 
ggtfcctgcca ggttccagaa gtcagcagtg 144300 
atcccactaa ctaaagtgga agtaataaaa 144 360 
tttttatttg tttttatatg taaaaacaca 144420 
t j attttg tgtgtataat atacaacata 144480 
eaaataattt taaacagatt ttggtttaga 144S40 
gtttattcta tttctcactc atgctgcttg 144600 
catgtttttc ^caccctgag atcaatatga 144660 
CQctatcagt cacgaagaga aaggaagaaa 14472 0 
ttctaattaq agatcatata aatcaataca 144780 
a a qr.gt.at ttagtatcaa aactatgaag 144840 
: . t 144 900 

fctcaatttca tacttaattt ttcaattttc 144 90 0 
ttattttttg cogegaatet ttccaaatgt 145020 
attcatcttt tttctcccbg batttcatca 145080 
tctattcctt gatttcctgc acattcataa 145140 
tqactaaata taaaaagtat tgagtcacac 145200 
ttgeactcat ttttagtctg tgattacgtg 145260 
tgacbttctc tgaataccta ta.gggt.actt 145 ' 
catttacatt gttaaaatoa caaaataaga 145380 
agatatagaa aagaaaatat cagtagtatt 145440 
ectttbeaaa tataaatatt tattgettae 145500 
_aggat gaattactat tttaaatgta 145560 
agaaa j agt agcattceag 145620 

gaqtaaccqt faaataaa i -ct a » 
aaaaaaaeaa gaagtttttt gcaaaacbta 145740 
ataataatqt t ta ta.tt.atg tat. tar - t 
caaaaaggta tgtgtatatt ctfcaataata 145860 
, j i aaatttttat atetge jg : J 

gatttggag aaacc 
ggtacaatta ctttaaagaa ctctgtagcg 146040 
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gaatctacca aatttgaaaa tatccacatg 
stactcaaaa aattcataga catgtteacc 
atcaoatacg acggaattgg tgcctttcta 
caatcectcfc cfccfcccccct ttctctttct 
atctgtga 

accattctga catcttgacc ttagaettea 
gfctatttaag ccacacaatt tttggtattc 
taactacctc aaaetacaat gcattattae 
aaatgaaaaa aatcacatca taagggotcc; 
,i ag taattccatt 

t it ata 3t aea t j neat it 
ottotatgtt catatatasa gata icaga 
atfctaacatt taatcatgca astaatfcatt 
aaacctaccfe ctgcttaaga aatggaatgt 
aaattcaata tt.tteaaaag aattgttttt 
ttattaattt tacattaatt cgqctccaga 
v, a -..a: sccttagtfcg tttcatttta 
ccctgatttt tctttaataac tactaactgc 
atttgtgtgc atgttcatcc a.aaacatatg 
acacatetta tactaggtct taaatttttt 
gtttafcafcat afcatattget gcatagttfcfc 
ctatcccctc agtgacagtc actttaactg 
caatgcatcc cttcgtacat gtgtctttat 
cttttgagct. gfcafctccctt cccaaaaagt 
ctaattgctc tctggaafcgt ctacatcagt 
tatatcctta tatctcacta ttgtfcttaaa 
a a a a a t a t. a t t c 1 1 aaaet t cagatgg 1 1 a 
tcttcatatc cttttctatg agaagceata 
tscatttett atatatttct. tacttattct 
taaaaqacag attttcceaa tctgtcattg 
tttgttcaga aaaqacactg attttgtaag 
tctatgoact ctttt.tt.ttt tti:.tfcetgtg 
•rgcagtgacg agatctccgc taactgcaaa 
g tta c a - , t ~iga tgggattgca 
gtatttttag tagacacggg gtttcaccat 
tcgtgatccg cccgcctcgg cctcccaaag 

attca tgcgctcfctt tattattgtt 
jt z met tagttttatt gbtctagatt 
octataaata aaggattctc fctcagaaaaa 
ttttctatta tcatatattg attacataat. 

• . ■ tatttgt cttttatatc 
tcatttttaa gaattccatg ttgattctct 
■ ■ , jtg tgtgtgtgag 

acat.go.acac aatgetgeta a tgatgcttt 
tacctttttc tgagetctgt gaactaactt 
tttctttaag CCttttgaac tcaagaagat 
aattgttcta gtggtatttt taaccctctt 
tttaattttt aatctacgag tatgtcatcc 

t jgga tgaaca ate tag ttaaat 
agtgagctaa agaagtgaac acttaggac.a 
ttggtaataa tctccactct ttafcttacct 
t.ctaac tccacagta aa gtcct a tg 
attaattLat attctgetgg ctttgattag 
tctcatcttg a' 

ctacactcct caatcttget ttataaacac 
aa c ttgatc att *gag< ctatat 
atctgtaagt gtttgeaett actcctgacs 
tfcectttatt cggagtttgt gatttaaaat 
agcagtccat at'etctttta tacttggtgg 
aataaaattg caaaagtgaa gaatgctcaa 
tatattaaaa ttsggtaaaa ttat.tgggtaa 
caccctgttg ctcagcctgg agtgcagtgg 



ttgcagtctg tcagttctat tcctaggtat 14610 0 
gacagacatg atatgtatta aaattccaat 146160 
i s gr t ctbscctt l 

aoatg 14 6250 

acctaaaaga aggcactcac caaaaeecag 14 634 0 
aaccttcaga actgt ia t » gttt 164 
tattttagca geccaaattg t c a a g g a a a a 1 4 6 4 6 0 
cactcaccca eaaagaaaaa aaaaaagcta 14652 0 
agccccaggc ceatgacefca attacctccc 110580 
q to laca aaatt a If !! 

, tt attcfc.ee tac igct tt 1 14ii 
tgattfctttt ctactttafce ttcatttgtt 14 67 60 
tataacatgt ataaggactt actgt aa it i 
tatctttgea gaattcttga tctatctttg 146880 
tqcttttatt taaccatcat tttaaattta lie 940 
agcagtgaga agagataatc atactcttta 147000 
ttttaatatc cCctcttabc gccactccct 147060 
caaacacatt aaaatatttg atgeataaac 147 a 20 
tttcactttt tcatagaaat tatttttctt 147130 
attatgtatt atattttaaa t aatatcgi l 
cataatgtac accaatcaca gatgactttt 1473 00 
ctccaacttc ttcctatccc aacaauaafcg 147360 
gagtgattgt gaagacatct eggggtatag 347420 
ttat 1 1^480 

ctataftaca atacagtata caaaggctct 14754C 
atfctgtatat ctctagttac taatctaggfe 147600 
ttagefcttta tttcttttct gtaaaattcc 147660 
cttttaaatt attgatataa ttgatatgea 14.7720 
caactaaccc ctaattgatt ttatatattg 147780 
gtttggtctg ttaactttaa sagttgttct 147840 
tttattttgt atccagcaat etttatgeae 147S00 
accaagtctc gccctatcae caggctggag 147S60 
cfcctgcctcc tgggttcagg cgattcr.tct: 148020 
ggtgtgcacc accatgccca gctacttttt 14 8080 
gttggccagg atggtcacta tctcttgacc 148140 
ja gecact s 11 >0 

i-rtg j.jIU -g-trctcra 148260 

qtatacttag aatacaatst gctgtcttaa 148320 
aacagtaaat ttttgaattt ttaaaatata 1483 80 
tqttttttca t;.,::a.tactcag taacagaaat 148440 
tataatcaga tetctaatct gctttattta 148500 
caagctcttc tatc 

tgtatcc-atg qtgggggttt atgtatgtgt 148620 
tafctcctgta tttgttttgt ttctctcttt 148630 
ttcatttctg gtcttataat tqgtttatgt. 143740 
! ttagaa acta ttttt ?tt t 3 i860 J 
ttatttctta tattqetttt ttattactta 14.8860 
atgettgett ccttctgatt cttacttatc 143720 
aactaatqas ataaaattaa sggtgagaga 148980 
tatcctcatc atctttgttt tgtcatctcc 14 9040 
ttctcatgtc tgctgagcag aaaatctttg 149100 
ctccaagtat ctgtgacatt tttagaatct 149160 
ctqtcaccaa qqtgattggg gtgtatgcac 149220 
catatatatg tggcttctt.a ttcagect-tt. 14S260 
tgtattgtat tcacatcfctc catqtaagat 149340 
atttfcgaaga acctctgcac tafcttaaaafc 149400 
ccttttccc.a ttttggtccc aataaatttt I40ik0 
gbggttgfcct cctggtccca atgatgaca l > 
14S580 

ttcatgcagt taaa - ?- 149640 

aatttttttt ctttgttcaa aacagagtct 149700 
tgtgatctca gttcactgea acctctgact 149760 
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cctgggttea zgccattctc ctacctaagc 
caccacattg gcfcaattfcfcfc gtatttctag 
atggtetcaa actcctgacc tcaagegatc 
tcaeasgcat cagccaccqt: Occagcctgg 
:ttttc 
i tt 

i att c:g ^tt^ji , cca aaaagc 
attacactac ctagttttac taggaaaaga 
cfcattcatag eactattgaa gagafctgatg 
qatagaaa"x cagctctctt aagcaaaaag 
ctaggagtgg tgcttgcttt agtcatagce 
ttgctgcaaa gtttaggfcat tttcggacca 
saag aattttfcgtc 
tcaccattgc ccatactctt fcgaaccacafc 
aggggtagta gaatgccacc afcgatc 



cccctagtag ctgagattac aggcatgcga 149920 

,ii> rrttc rs Mttgj 

caccaacttc ggcctcccaa agtgctggga 
ttaaaatatt. cttaattgct tatctttgas 1S0000 
tatgggatoa gatggactga tgctttgtgg 150060 
i i x 1 01.20 

gi j ia 3a attgaaagtt 150180 
ttctggcat gggccaa ;a tgs tc 
tatcttacta ggaatttttc aggtgtgagt 150300 
i i.c^ir*- , at*.— Lar^ --:i;*t a 1S0360 
agatccagaa gatcaaaaat aaatcttgtg 150420 
ttcacaatat ggacagacat agcccctagt 150480 
tcctgatact catacatgaa atatteettg 150540 
23a g agaa 1SOS0 

150S26 



<210> 10 
<211> 23 
«;212> UNA 

<213> Artificial Sequence 
<220> 

<223> Forward promoter primer for CFH gene 
<400> 10 

agaatcgtgg tctctgtgtg tgg 

<210> 11 
«211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223» Reverse promoter primer for CFH gene 

<4 00> 11 

agcagctggt gatatcctct gg 

<210:> 12 
«211> 23 
<212> DHA 

<213> Artificial Sequence 
<220> 

«223> Forward promoter primer for CFH gene 
<400> 12 

tcaaatgaga gtgagccagt tgc 

<210> 13 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Reverse promoter primer for CFH gene 
<400> 13 

ctgttcacaa. cgtccagttc tec 
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<210=- 14 
<21I> 2:2 
<212> DKA 
<213> Arti: 



<400> 14 

gtgggagtgc sgt.gagaatt gg 

<21Q> 15 
<211> 21 

<2i2> mh 

<2i3> .artificial 



<4QQ> IS 

aactcascaa tgtcaaaagc c 



<212> mh 

<213> Artificial Sequenc< 



for CPK ft 



. 2 primer for CFH gens 



<4C0> IS 

g&tagacctg tgactgtcta ggc 

<210> 1? 
<211> 23 
<212> 

<213> Artificial Sequence 



<400> 17 

ggcaafcagtg atataattca ggc 



<212> Dm 

<213> Artificial Sequence 



<220> 

<223> Pea-ward exon 3 primer for CFH c 
<400> 18 

acctcagcct cccaaagtgc 

<2XQ> 19 
<211> 23 
<212» DMA 

<213> Artificial Sequence 



<220> 

<223> Reverse exon 3 primer for CFH gene 
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<4G0> 19 

cgc&tactgt tttcccactc tec 

<210> 20 
<2ll> 23 
<212> m& 

«213> Artificial Sequence 



<<JQ0> 20 

aaggaggagg agaaggagga sgg 

<210> 21 
<213.> 20 
«212> DKA 

<213> Artificial Sequen.ee 



<220> 

<223> Reverse axon 4 primer Cor CFH gene 
<40G> 21 

caggctgeat tcgtttttgg 



<212> SNA 

<212> Artificial Sequence 
<220> 

<223> Forward exon 5 primer for CFK gene 
<400> 22 

ccactcecat agaaaagaat cagg 

<210» 23 
<211> 23 
<212> TMA 

<2I3> Artificial Sequence 



. s primer for CFH gene 
<400> 23 

acttctttgc accagtctct tec 

<21Q> 24 
<21l> 21 
<2I2> DNA 

<313> Artificial Sequence 
<220> 

<223> Forward exon S priraer for CFH gene 

<4C0> 24 

gstaaatcat ttattaagcg g 

<210> 25 
<211> 22 
<212> DMA 

<2U> Artificial Sequence 
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<220> 

<223> Reverse exon 6 primer for CFH gene 
<400> 25 

gaaccttgaa cacagaaaat gc 

<2X0> 26 
<211> 21 
<212> SNA 

<213> Artificial Sequence 
<220> 

<:323:> Forward exon 7 primer for CFH gene 
<400> 26 

ggatgaottt ggagaagaag g 

<21Q> 27 
<21I> 20 
<212> DHA 

«s2I3> Artificial Sequence 
<22C> 

<223> Reverse exon 7 primer for CFH gene 
<:400> 27 

tatgagtttc ggcaactfccg 

<210> 2 8 
<211> 21 
<?.!?.> DMA 

<233> Artificial Sequence 



<400> 23 

fccatcttcat taacaaagac c 

<21Q> 29 

<21X> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Reverse exon 3 primer for CFH gene 

«40O> 29 

agafcctattt tggtcacttt gc 



<212> DNA 

<213> Artificial Sequence 



9 primer for CFH ; 



<400> 30 

ctfctgttagt aactttagtt eg 



<2i0> 31 
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<21I> 2 0 
<212> DMA 

<213> Artificial Sequence 
«220> 

<223> Reverse exon 3 primer for CFH gene 
<400> 31 

t tatacacag t tgaaaaacc 

<210> 32 
<211> 22 
<212> D3JA 

<2I3> Artificial Sequence 
<220> 

<223> Forward exon 10 primer for CFH gene 
<400> 32 

ggcaactctg agcttatttt cc 

<'310> 33 
<2ll> 22 

<2i2> m& 

<213> Artificial Sequence 
<220> 

<223> Reverse exon 10 primer for CFH gene 
<400> 33 

agagtaggas aagcctgaat gg 

<ZXQ> 34 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



«22Q> 

<223> Forward exon 11 primer for CFH gene 
<400> 34 

catagattat ttttgtacgg 

<210> 35 
<211> 2 0 
<212> 'OKA 

<213> Artificial Sequence 
<220> 

<223> Reverse exon 11 primer for CFH gene 
<400> 35 

caaaactccc ttcttttccc 

<2105. 36 
<211> 23 
«212> DHA 

<213> Artificial Sequence 
<220> 

<223> Forward exon 12 primer for CFH gene 
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<4QQ> 36 

atctgatgco cctccgtatg acc 

<21.o> 37 
<211> 22 
<212> DWA 

<213> Artificial Sequencs 
<220> 

<223> Reverse exon 12 primer for Cffi gene 
<400> 37 

attcagtact eaatacafcgt cc 

<210> 38 
<211> 21 
<212> DJifA 

<2X3.=- Artificial Sequence 



<:400> 38 

caccsttctt gattgttfcag g 

<210> 39 
«23.1> 20 
<212> DMA 

«213> Artificial Sequence 



<400> 39 

gaatctccat agtaataagg 

<210» 40 
e211> 21 
<212> DMA 

<213> Artificial Sequence 



14 primer for CPH gene 
<4QQ> 40 

caatgtgttg atggagagtg g 

<2X0> 41 
«2X1» 21 

<213> Artificial Sequence 
<220> 

<223> Reverse exon 14 primer for CFK gens 
<400> 41 

attg&attat aagcaatatg c 

<210> 42 
<211> 22 
<212> msA 
<213 * 
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<220> 

<223> Forward exon IS primer for CFS gene 
<40Q> 42 

catttcagcg acagaataca gg 

<21f>> 43 
<211> 20 
<212> DBA 

<213> Artificial Sequence 



<223> Reverse exon 15 primer for CFE gene 
■:400> 43 

gtgtgtgtgt gtgtgtgtgc 

<21Q> 44 
<211> 23 
<212> DHA 

<213> Artificial Sequence 
<220> 

«223» Forward intron 15 primer for CFH gene 
<400> 44 

aaggosggaa agtgtcctta tgc 

<2X0> 45 
<211> 21 
<212> DHA 

«213> Artificial Sequence 
«220> 

<223> Reverse intron IS primer for CPU gene 
<400> 45 

gtcaaattac tgaaaatcac c 

<210> 4 6 
<21I> 21 
<212» DKA 

<213> Artificial Sequence 
<220> 

<223> Forward exon 16 primer for CFH gene 
<400> 46 

aactgttaca eagctgaaaa g 

<210> 47 
<211> 20 
<2X2> DMA 

<213> Artificial Seq 



<223> Reverse exon 16 primer for CFH gene 
<400> 47 

gtggtgattg attaatgtgc 



<2X0> 4 8 
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<2U> 21 
<212> ram 

<213> Artificial Sequence 



I? primer for CFH gene 



<4C0> 48 

ggtggaggaa fcatatctttg c 

<210> 4 9 
<211> 21 
<212> DllA 

<2Vi> Artificial Sequence 



<.400> 49 

atagaataga ttcaatcatg c 

<21Q> SO 
<2I1> 25 
<212> DNA 

<s213> Artificial Sequence 



<400> SO 

cg&tagacag acagacacca gaagg 

<210> 51 
<211> 25 
<212> DNA 

<213> Artificial Sequence 



<400> 51 

eagccataat ttccaaeagc agtcc 

<210> 52 

<211> 26 

«212> UNA 

<213> Artificial Sequence 



<400? 52 

gtgtaatete aattgctacg gctacc 

<210> 53 
<211> 23 
•'.212 > DNA 

<213a Artificial Sequence 



<223> Reverse exon 19 primer for CFH gene 
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<400> S3 

caagtagctg ggacttcaga tgc 



<4Q0> 54 

tagtttcatg tcttfctcctc 

<210> SB 
<211> 21 
<212> DNA 

-;213> Artificial Sequence 
<22Q> 

<223> Reverse axon 2 0 primer for CFH gene 
<400> 55 

gaattttaag cacoatcagfc c 

<210> 56 
<211> 21 

<2i2> m& 

<2X3> Artificial Sequence 



<400> SS 

ccaggactca tttctttcac c 

<2I0> 57 
<2il> 21 
<212> DMA 

<213> Artificial Sequence 



c400> 57 

ctfctctgaca gaaatatttg g 

<210> 58 
<2I1> 20 
<212> BNA 

<213> Artificial Sequence 
<220> 

<223> Forward exoji 22 primsr far CFH gene 
<400> 58 

tgatgtttct acatagttgg 

«210> S3 
■<211> 25 
<212> DMA 

<213> Artificial Sequence 
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<220> 

<323> Reverse axon 22 primer for CFH gene 
<400s. S9 

ggagtaaaac aaiacataaa aaatg 



